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(57) Abstract 



The present invention relates to a novel BAIT protein which is a member of serpin superfamily which is expressed primarily in 
brain tissue. In particular, isolated nucleic acid molecules are provided encoding the human BAIT protein. BAIT polypeptides are also 
provided as are vectors, host cells and recombinant methods for producing the same. The invention further relates to screening methods for 
identifying agonists and antagonists of BAIT activity. Also provided are diagnostic methods for detecting nervous system-related disorders 
and therapeutic methods for treating nervous system-related disorders. 
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Brain-Associated Inhibitor of 
Tissue-Type Plasminogen Activator 

Field of the Invention 

The present invention relates to a novel human gene encoding a polypeptide 
expressed in human brain tissue which is a member of the serine protease inhibitor 
("serpin") superfamily and appears to be a human homolog of "neuroserpin," a serpin 
recently identified in the chicken. More specifically, isolated nucleic acid molecules 
are provided encoding a human polypeptide named Brain-Associated Inhibitor of 
Tissue-Type Plasminogen Activator, hereinafter referred to as "BAIT." BAIT 
polypeptides are also provided, as are vectors, host cells and recombinant methods for 
producing the same. The invention further relates to screening methods for 
identifying agonists and antagonists of BAIT activity. Also provided are diagnostic 
methods for detecting disorders related to the central and peripheral nervous system 
and the circulatory system, and therapeutic methods for treating such disorders. 

Background of the Invention 

Localized proteolytic activity through the action of proteases plays a critical 
regulatory role in a variety of important biological processes. For instance, the 
enzyme plasmin plays such a role in hemostasis, angiogenesis, tumor metastisis, 
cellular migration.and ovulation. .Plasmin is-generated from its.preciirsox.zymogen 
plasminogen by the action of plasminogen activators (PAs) sud^.as tissue-type PA (t- 
PA) and urokinase-type (u-PA), both of which are serine proteases. The activity of 
the PA system is precisely regulated by several mechanisms, one of which involves 
the interaction of t-PA and u-PA with specific plasminogen activator inhibitors. 
Among these serine protease inhibitors (i.e., : serpins), plasminogen activator inhibitor , 
type 1 (PAI-1) is unique in its ability to efficiently inhibit u-PA as welias the single., . 
and two-chain forms of t-PA. ifigh PAI-1 levels are associated with an increased risk 
of thromboembolic disease, while PAI-1 deficiency may represent an inherited 
autosomal recessive bleeding disorder. See, for instance, Reilly, T. M., et al., 
Recombinant plasminogen activator inhibitor type 1: a review of structural, functional, 
and biological aspects, Blood Coag. And Fibrinolysis 5:73-8 1 (1994). 

Serpin Mechanism \ ^ 

The serpins are a gene family that encompasses a wide y.ariety of protein 
products, including many of the proteinase inhibitors in plasma' (Huber & Carrell, 
1989; full citations of references cited in this_ section on Serpin ; Mechariism are listed at 
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the end of this section). However, in spite of their name; not r aU serpinsare proteinase 
inhibitors: 1 They include steroid binding globuiins^liie'prohonirone'an^otensinogen,^ 
the egg white protein ovalbumin* and : barley protein Z, a major constituent of beer. * 
The serpins are thought to'share a common tertiary Sructure (Doolittle. 1983) and to 1 : 
have evolved from a common ancestor (Hunt & Dayhdff. : T980y. Proteins with ~ : * ~ 
recognizable sequence homology have been identified in vertebi-ates, plants, insects ;° 
and viruses but not; thus far, in prokaryotes : (Huber & Gafrell.1989; Sasaki. 1991;v 
Komiyama, Ray, Pickup, etal... J994). Cuirent .models. dfrseipi* structure are based s 
largely op seminal X-ray cry^tallpgraphic studies- of one member of the family 

a-l-antitrypsin (oclAT), also called a-l-proteiriase inhibitor (Hubert Carrell. 1989). 

The structure of a modified form of oclAT, cleaved in its reactive center, was solved 

by Loebermann and coworkers in 1984 (Lbfebermann, Tokuoka, Deisenhofer, & 
Huber. 1984); Ah interesting feature of this- structure was that the two residues * 
normally comprising the reactive center (Met-Ser), were foundon opposite ends of the 
molecule, separated by almost 70 A. ; Loebcrmann and coworkers proposed that a 
relaxation of a strained configuration takes place upon cleavage of the reactive center 
peptide bond; ; rather than a major rearrangement of the inhibitor structure! In this - 
model, the native reactive center is part of an exposed loop; also called the strained ' : 
loop (Loebcrmann, Tokuoka^ Deisenhofer, & Huber. 1984; Carrell & Bcsweli. 1986; ! 
Sprang. I992)f Upon cleavage; this -loop moves "or -snaps back*; becoming one of ^ 

the central strands in a major 0-sheet structure (j3-sheet A). -This 7 trahsfonnati6n is : "* rJ 

accompanied by a large increase in thermal stability, (Carrell &X)wen. 1 985; Gettins fciu 
Harten. 1988; Bnich, Weiss, & Engel. 1988; Lawrencey Olson, Palaniappan,, & , . r .. : i 
Ginsburg. ,1994b). . , _ ; . ;|; , ^ . t ;7 r: \, 

Recent crystallographic structures of several native serjiins, with intact. reactive- ; 
center loops, have confirmed Loebermann's hypothesis that the overall native serpin 

structure is; very similar to cleaved ctlAT, but that the' reactive center loop is exposed 'j 

above the plane of the molecule (Schreuder, de Boer, Dijkema, et al. 1994; Carrell, : 
Stein, Fermi, & Wardell. 1994; Stein, Leslie, Finch; Turnell, McLaughlin, & Carrell. 
1990; Wei, Rubin, Cooperman, & Christiansen. 1994). Additional evidence for this 
model has come from studies where synthetic peptides, homologous to the reactive 1 7 : 

center loops of al AT, antithrombin HT (ATEDQ, or PAI- 1 when added in trans, 

incorporate into their respective molecules, presumably as a central strand of P-sheet ; . 
A (Bj6rk, Ylinenjarvi, Olson, & Bock. 1992; Bjork, Nordling, Larsson, & Olson. - " >z - 
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1992; Schulze, JBaui^n, Knpf, .Jaeger, Huber, & Laurell. 1990; Caaell, Evans, &: 
Strin. HWlj^aHO^ This leads to an incipase in ; 

thermal stability similar ^th^obseryed following cleavage of a serpinat its reactive.,; 
center; and converted ^^infrqjp minhibitor<to a substrate for its target proteinase^ 
A third serpin structural: Jspn ha£ ; al^o been identified, the so-called latent .% <•> : . ; & 
conformation. Jfo this ^irac^^the^eactive center loop is intact; but instead of being : t ; 
exposed, the^ntire aninor^mipal side of, the reac^ve center loop ^.inserted as the : : z 
central, strand into f^he^AXMbticnffen, Strand This 

accounts for the increaseHltiBifiQpof latent PAl4 r (J^WTcnte f Olson, PalamapjSan, & J ' 
Ginsburg. 1994a),as well as its lack of inhibitory activity (Hdkmari & Loitaitoff.--^ ' - 1 
1985). The ability to adopt this conformation is not unique to PAI-1, but has also 

now been shown for ATm and alAT^Canell, Stein, Fermi, & Wardell,4994; , 

Lomas, Elliot, Chang,. Wardell, <§LCarreU.,i995). Together, these da& have led to,the~l 
hypothesis that active serpins have mobile reactive center loops, and that>this mobility r 
is essential for inhibitor function (Lawrence, Strandtoerg, Ericson, & Nyn4990; 
Carrell, Evans r & Stein. 1991; Caireil ; & Evans. 1992; Lawrence; .Olson, ; , L - -* 
Palaniappan, & Ginsburg. 1994b; Shore, ; pay, Fiancis-a^ura^efc al. 1994* J 
Lawrence, Ginsburg, Day, et al. 1995;. Fa, Karelin, Ale,shkov* : Sfe*uidberg fil - , : 0 v ; 
Johaiwson, : &;Ny.i995; Olson, Bock, Kyassman, et al. 1995). Tl\ejarge increase in^.l 
therni^ : stobilij)f, observed witj^oop insertion is, pro^ of;-? 

the five stranded fcsheet Afiom a mi^ed pj^el-antiparayel^arTangeipent toa six ; c.V ! 

str^ded r pred(Mtoinanty Owen: 1985; Gettins & 

Harten. f 988; B'ruch, Weiss, & Engel; 1 98S; Uiwrence, Olson; Palarifeppari;' & 
Ginsburg. 1994a). This dramatic stabilization has led to the suggestion that dative 5 ~ 
inlnbit(^ 'serpins f m^y be metastable stracttires, idnetically trapped id j k state of higher 
free energy than their frost stable thermodynamic state (Lawrence, Ginsburg, Day, et 
al. 1995; Lee, Park, & Yu; 1996). v Such an energetically unfavorable structure would : 
almost certainly be subject to negativeselection, and thus its retention in all inhibitory. . 
serpins implies that it has been conserved for functional reasons. 4< t * : " 

The serpins act as "suicide inhibitors" that react only once with ajarget -v 
proteinase forming an SDS-stable complex. They interact by presenting a "bait 1 V 
amino acid residue, in their reactive center, to the.enzyme. This baitresidue is thought 
to mimic the normal substrate of the enzyme and to associate with the specificity 
crevice, or SI site, of the enzyme (Carroll & Boswell. 1986; : Hubef & Carfell. 1989; * 
Bode & Htiber. 1 994). . The bait amino acid is called thS P 1 residue, witlrthe amino - 
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acids toward the N-teiminal side of the scissile reactive "center botfd^labeied in order 
PI P2P3 etc. and the amino acids oh the' carbokyfside labeled PI ' P2* eic; (Carrell & 
BoswelL 1986): The reactive center Pl-PPresidues, appear to play a major role in 
deterniining target specificity. This point was draina^f iilustt&d 
identification of a unique human mutation, alAT '^tteburgh", in which a single 
amino acid substitution' ofAig for Met at me>r^idiie'converted'al AT from an 
inhibitor of elastase to an. efficient inhibitor oi^a^^a^ $ in a unique and 
ultimately fatal bleeding disorder (Owen, Brennaoj^wis- & Carrell. 1983). 
Numerous mutant serpins have .been cp^tiuct^rdfmonstrating a wide range of - 
changes in target , specificity, particularly with'substitutions at PI (York, Li, & 
Gardeli. 1991; Strandberg, Lawrence., Johans$pn, ; & Ny. 1991; Shubeita, Cottey,. \ 
Franke, & Gerard. 1990; Lawrence, Strandberg, Sricson, & Ny. 1990; Sherman,' 
Lawrence, Yang, et ah 1992). 

, The exact stnicture of th ; e cprnplex between serpins and their target proteinases 
has been controversial. Originaliy it was thought that the complex was covalently 
linked via an «5ter bond bepyeen the active site serinp residue of the proteinase and the 
new cartoxyl-termniai end of the PI residue, forming an acyfeenzyme complex 
(MorpiA Yamasaki, .i}.9J4; Owen,. 1975; Cohen, Gruenke, Craig, & Geczy. 1977; 
Nilsson & Win^. .1982). However, in the iate 1980s and^tarly : 1990s it was" % 
suggested that (Ws inte^re^on w^ incorrect,, and 4hat me seipin r protehiase complex,., 
is instead trapped in a tight .non-covient.asspciatipn ; smnlar f to the ; so caUed standard,' 
mechanism inhibitors of the Kazal and Kunitz farnily (Ungstaff & Gaffhey, j. 1991; r 
Shieh, Potempa, & Travjs. 1989; Potempa,'Kprzus,i Travis., 1?94)J Alternatively,' ... 
one study suggested a hybrid of these j^'i^^j^^cgii^^fiig,' i n a , . 
covalent bu; un-cleayed tetrahedral transition state configuration. (Matheson^ yan ~ 
Halbeek,& Travis. 1991). Recently however, new data by several groups have '.', !; 
suggested that the debatehas come foil circle, with various studies I using independent 
niethods indicating that tije inhibitor is indeed cleayed in its reactive-center and that the 
complex is most likely trapped as a covalent acyl-enzyme complex (Lawrence, 
Ginsburg, Day, et al. 1995; Olson, Bock, Kvassman, et al. 1995; Fa, Karolin, 
Aleshkov, Strandberg, Johansson, & Ny. 1995; Wilczynska, Fa, Ohlsson, & Ny. 
1995; LawrenccOlson, Palaniappan, & Ginsburg.: 1994b; Shore, Day, Francis- 
Chmura, et al. 1994; Plotnick, Mayne, Schechter, & Rubin. 1996)." 

Recently, three groups have almost simultaneously proposed similar .< '>*> ■■■ 
mechanisms for serpin inhibition (Lawrence, Ginsburg, Day, et ai 1995; Wilczynska,' -* 
Fa, Ohlsson, & Ny. 1995; Wright & Scarsdale. 1995). This model suggests that 
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upon engountfid^jk^ a serpin binds tQ>th& enzyme forming a 

reversible complex that js. §ij^$r to ^a.Michaelis complex between an enzyme a^d ■ 
substratp. .Next, the proteii^.cl^ves the Pl-PF peptide bond resulting? in formation 
of a covalent; ^pyl^iu^pq .intermediate. This cleavage is coupled to a-rapid insertion 
of the^reaopye center loop,(RgL>.^to f^sheet A at least up to the P*9 position, Jijaee 
the RCL is covalently linked to the enzyme via the active-site Sen this transition 
should also' affect the proteinase, significantly changing its position relative to the 
inW^iW^If/duringthis ti^siUortTfl^'RCL^s prevented from attaining full insertion " 
because of its association wi&Wefi^ locked, witli the 

RCL only paKiafly inserted, thenUfe resulting sfess irfigfit be sufficient to distort the 
active site of the enzyme. This distortion* woui<i 4 &en prevent efficient ^ " 
the acyl-enzyme intermediate/thus' ti^pihg the complex. ~Howeve£ if RCL insertion. . 
is prevented, or if deacylation occurs befbre'RCL insertion then' the cleaved serpin is ' 
turned over as a substrate and the active enzyme released. This means that what 
determines whether a serpin is an inhibitor' of a subsfrafe is the ratio of to k^. If 
deacy&tion (k^ is fasteirtiian RCL insertion (kQ 'then the substrate reacSdh 
predominates. ' However; if RCL insertion ind distortion of &e active site can occur 
before deacylation then the complex & fitozten as a covient acytenzjmie; A similar 
model was first proposed in 1990 (L^Wrence, Strandberg, Ericson/ & Ny. 1990) and 
is consistenrwithWudies demonstrating that RCi: insertion is tiof required for *' * 
proteinase bbtigftM " v ^ 

Pala^pah,'&Gh&^ 

enzyme can induct RCL insertion (6bbtf t : SM^l Rvisihaiii; el ai. 1995). V Veiy ' a * 
recentiyi direct evideftce for this iifibdet v/as provided by Plotniclee/ ai, who by NMR ' 
observed aii Apparent distbrtion of an ehzyme ' s catalytic site" in a serpin-enzyme" ' 1 
complex (Plofeick, Siayne, Scfeechtef Rubin. 1996). lncShcru>jon/thes^ data 
suggest thai seipins act as molefcular springs where the native stnicfiire is kinetically 
trapped in a high energy state. Upon association with an enzyme some of the energy 
liberated by 'RCL insertion is used to distort the active site of the enzyme, preventing* 
deacylation and trapping'the complex? * f ^ ' fi 1 v?a " * 
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During the devejagm^t^the neryous system, neurons.form axons which iC 
. extend along a.prespeciftedjpath igto the target area, where they engage in the : 
formation and refinement of sy^gtic copneptions^^liese stages depend critically on 
the capability of the racm^ j^wth cones to.interaet with a>variety of structures which 
they encounter along their way and at their destination. These structures include cell 
surfaces of neuronal and ;nqn-neurpnal originjuid #S£xtraaellQlar matrix. :Along.their : 
trajectory and atjheir target sites, ^ojwth cones not Only receive and respond to " 
signals from their local environment, but also actively secrete "mficromolecules. 'In • V 
particular, secreted proteases have been implicated in supporting the growth cone 
advancement through the : fissue. .More than a. decade ago, it was demonstrated thatir 
plasminogen activators are axonally secreted by neurons in culture. Recently, their . 
occurrence in the developing rat nervous system during the period of axon outgrowth 
has been revealed, * Moreover, several pieces of evidenqe were, presented which . ■ j ; ■ ' 
indicated that serine proteoses, such as pl^mipogeQ aetivatprs.or thrombin, are ; . if. .7 
involved in restructuring of the synaptic connectivity during :deyelopment and : v i ,r 
regeneration. Such processes include elimination during development and synaptic 
plasticity associated with learning and memojy iiyljp adult, -^See, foMnstance, 
Osterwalder, et al.^ "Neuroserpin, aa a^qnally secreted serin^pi^otease inhibitor," ... 
EMBO t JrJ5:2944-2953 (4996)^ tx - ; : . ' : L - °: . *r 

During normal development pf.themerypus systen^ about 50% of postmitotic c 
lumbosacral motoneurons undergo naturally occurring (programmed) cell death during 
a period when these cells are forming synaptic connections wjth^ their target muscles. 
Naturally, occurring motoneuron death has, Ijpen described yi many vertebrate species, 
including chicken, mouse, rat, and human embryos or fetuses, pojr example, •;.<,/ 
programmed motoneuron death occurs between embryonic day (E)6 and E10 in the 
chicken. This system has been used as a biological model for testing different . 
neurotrophic agei#s,on motoneuron survival inyivo. See, for instance, Hpuenou, L. 
J., et aU "A serine protease inhibitor, protease nexin I, rescues, motoneurons, from . . 
naturally occurring and axotomy-induced cell death," Proc. NatL Acad. ScL USA 
92:895-899(1995). 

, Although programmed jcell death is completed before birth in maipmals, the . * r 
maintenance of motoneurons continues to be dependent on support ffprn*h&:target for , . 
some time after birth. Thus, if transection of motor axons is performed in neonatal 
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m a mm a l s and reiimervatibn-is prevented, a large number of 'motdnemrmW d&gpjyzm \? • 
and die. Axotomy-iiiduced death of motoneurbhs : Iias alstf been extensively used as* a* 
model for testing the survival effects of various agents; includirig neurotrophic and : 
growth factors on- motoneurons. - ' •• '? r ! ? :i " - *■ - - r v/: - 

Protease nexin I (PNI), also known as jgUa-derive'fl f nexin;ii r43«47-kDa f ' 
protein that wasfim found secreted by cultured fibroblasts but is* also produced by ' - 
glial (glioma and primary) and skeletal muscle dells/f*ft7has been shown to promote 
neurite outgrowth from different neuronal cell ty^s. rt These ihclude' 'neuroblastoma'* 
cells, as well as primary hippocampal and sympathetic neuron. 'TIS neurite- 
promoting- activity of PNI in vitro is mediated by inhibition' of thrombin," 1 a potent 
serine protease/ PNI (mRNA and protein) ls'transiently up-regulated in rat sciatic" ' : 
nerve after axotomy, and PNI-producing cells are localize&distal to the lesion site/ 
This up-regulaticn of PNI occurs 2-3 days after a similar up-regulatiori of 
prothrombin arid thrombin in the distal stump. Free PNI protein is significantly 
decreased, 1 while endogenous PNI-thrombin complexes are increased, in various 
anatomical brain regions, including hippocampus of patients with Alzheimer disease. c 
When consideredtogether with the recent demonstration that PNI can promote the in 
vitro survival of mixed mouse spinal-chord neurons and that PNI is released from glia 
cells by neuropeptides such as vasoactive intestinal polypeptide, 'these observation/ 1 ' 
suggest that PNI may play a physiological role in neuronal survival, differentiation, 
and/or axcnal regeneration' wVfvo.- •* '- J - r % - - 1 ' : «j n--:u..u r 

Recently, it-has been ; repbrtcd that PNI rescues spinaf tridtoneuron death in the* 
neonatal mouse: HouenduJ Li J. et al.; 1995, supra 1 : 1 the Survival effect of PNI on - n ' 
motoneurons during the period of programmed cell death was not associated witfr J, il " mir 
increased intramuscular nerve branching. PNI alsolsi^ificantiy'in^ : 
size of motoneurons during the period of programmed cell deathrand prevented : : r * 
axotomy-induced atrophy of surviving motoneurons. These results indicate a possible 
role of PNI as a neurotrophic agent. They also support the idea that serine proteases 
or, more precisely, the balance of proteases and serpins may be involved in regulating 
the fate of neuronal cells during development ' - - « ~ • 

More recently; a cDNA encoding an axonally secreted glycoprotein of centraT 
nervous system (CNS) and peripheral nervous system (PNS) neurons of the chicken' 0 
has been cloned and sequenced. Osterwalder, f ., et al., 1996) supra? Analysis of the ! 
primary structural features characterized this protein as a novel member of the serpin 
superfamily which was therefore called "heuroseipin." No demonstration of '■ ' *' 
inhibition of any protease was included in this report, however. In situ hybridization' 1 
revealed a predominately neuronal expi-ession during the late stages of neurogenesis' '* ' " 
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and in the addLbi^jn regfo^ plasticity^ Thus, it h^s bqea 

suggested tto^euros^ut ma^ fgncton-as an axonally secretedregulatorpf the local 
extracellular p^oJ^iysis.^ of the synaptic connectivity 

during development and synapse plasticity in the adult. A role for serine proteases 
and serpins iii-nejurpnal remQ^lkg.is;ftutber ; supported by the finding that elevated 
tPA mRNA and protein leyels f aie : found,in cerebellar Purkinje neuronspf.rats'- i - 
undergoing rnotor leanung r (Speds NW; ^Williams BL; ; Biekford P.C., .'Tissue - ^ 
plasminogen activatorinduciwn^n fbrkinje neurons after cerebellar motor learning."^ 
Science 270:1992$ (19?5)K ^ irLxt.: zsi v . s 

The amplification qf.a human cDNA fragment of about 450 bp corresponding. fc 
to the region of thechicken cDJMA encgding theputatiye reactiye site loop of the s,q- r. y 
calledneqroserpin, using a polymerase chain reaction .with two pairs of nested primecs 
flanking that region r has alsqbeen reported. ^Osterwalder, T.,vet al., :: 19f)6, supra, h f 
page 2946. The authors also.reported that disdpduced amino-aeidsequences of the • x 
human and corresponding mouse qDNA exhibited # sequence identity of 88%~and ; c 
87% respectively, .with chicken neuroseipin. Nip ^jnucleqtide, or .amino : acid sequence 
was reported for this humag cDNA. However,, toe present inventors are not c awar$ ofv 
any other public disclosure of fiilllength cDNiVsequence datafor a human counteiqpart- 
of the chicken neuroserpin cDNA or polypeptide;- : . t ;iir ; : . . 

. Thus, there is a need for hpi^ polypeptide 
regulation of various serine proteases, particularly in the peryous^system, siace Ti •» - - : j 
distuibancesj of such regulation may .bp involved in .disprders relating, to Jiemostasis, 
angiggenesis, turnpr metastisis, , cellular migration and ovulation, as well-as. ■ r 
neurogenesis; and,. thprefore, there i§ a need-for identification and characterization of :r 
such human .polypeptides which can play a role in preventing, ameliorating or v - 
correcting .such, disorders. - > ,. ^ r ,r - j r , m ^?& wa'* r 

f - Summary of the Invention . a? ' * /: * 

The present invention provides isolated nucleic acid molecules comprising . a 
polynucleotide encoding the human BAIT polypeptide haying the amino ; acid sequence 
shown in Figure 1 (SEQ ID NO:2) or the amino acid sequenceiencoded by the cDNA.. 
clone deposited in arterial host as ATGC Deposit Number 97722 on September 18, . 
1996. The nucleotide sequence determined by sequencing tte deposited B ATT clone, 
which is shown in Figure 1 (SEQ ID NO:l), contains an open reading frame encoding- 
a complete polypeptide of 41 0 amino acid residues, including an initiation codon at 
positions 89-91, ancla predicted molecular weight of about 46.4 kDa. The encoded 
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polypeptide has a leader-sequence of 18 amino acidfr undferiffiea in Ifigirelu and the 
amino acid sequence of the expressed mature BATP pfoteur is : alWshown in Hgtn^ 1, 
as amino acid residues 19-410 (SEQ ID NO:2). ^ ^ v L - - - ~ ' ~- : Jj ' : 
- . . The human BAIT protein of the pti^'SASS^^^im shown to exhibit ; 
selective inhibition of tissue-type plasminogen activator (t-PA) with relatively little ' ' 
inhibition of trypsin, thrombin or urokiriase-type- plas^ogen acti vltor (lif-PA). The 
human BAIT polypeptide also shares extensive sequence homology with the ~ " r 
translation product of the mRNA for a serpin-relaiieii protein isolated from brain £DNA 
library Which has been named "neun)^eipin n -^Q &NO:3j : (s« Figure 2). AS toted 
above, neuroseipin in the chickeifis thdught to play an impbi^Vah important role in 
regulation of local extracellular proteolysis involved id the reorganization^ the : 
synaptic connectivity during development- and synapse plasticity in the adult, the ? 
homology between heuroserpin and BAIT (90% amino acid similarity) indicates that 
BAIT also may play a similar role in neurogenesis in humans. 

Thus, one aspect of the invention provides an isolated nucleic acid molecule 
comprising a polynucleotide having a : hucleotide sequence selected fiom the group 
consisting of : (a) a nucleotide sequence encoding the BAIT polypeptide : having the 
complete amino acid sequence in Figure 1 (SEQ IDNO:2); (b) a 'nucleotide sequence' 
encoding the expressed mature BAIT polypeptide h^virig the amino acid sequence at 
positions 19-410 m Figure 1 (SEQ ID NO:2); \c) a nucleotide sequence 'encoding thfc 1 
BAIT polypeptide having the complete amino acid sequence encoded by the cD&A* c ' i 7 
clone contained in ATCC Deposit No?DEPOSlT; *fd)'a nudeotide^sequence 'ehcoding 
the matiire BAIT polypeptide having tfie-amino^ by the bDNA c 

clone contained in ATCG Deposit No: DEPOSIT; ahd (e) a nucled^e s^uence^ : 1A £ 
complementary to any of the nucleotide sequences in (a), (b)f(cj or (d) above/ ' * :;G ' 
Farther embodiments of the invention include isolated W:lelc ; acld molrculds 7 ' 
that comprise a polynucleotide having a nucleotide sequence at least 90% identical, iVJi : ' 
and more preferably at leasi-95%,-96%, 97%, 98% or 99% identical, to any\>f ther" "\ 
nucleotide sequences in (a), (b), (c), (d) or (ej, above, or a polynucleotide which"'* ~ 
hybridizes under stringent hybridization conditions to a polynucleotide in (a), (b); (c), 
(d) or (e), above. This polynucleotide which hybridizes does not hybridize under 
stringent hybridization conditions to a polynucleotide having a nucleotide sequence 
consisting of only A residues or of only T residues. An additional nucleic acid 
embodiment of the invention relates to an isolated nucleic acid molecule comprising a 
polynucleotide which encodes the amino acid sequence of an epijope-bearing portion : • 
of a BAIT polypeptide having M-amino acid sequence in(a),.(b), (c) or (d) i: above. .... .£ 
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. t D A T^e jprejsent ^yentipaalso plates tg r^n^mant^ctgrs, which include the 
isplat^d nucle^acidtmplecules ofthe present invention, and to hostcells t containing 
the recombinant vectors, as well as to methods of making such vectors and host .cells 
and fpt using ttepi.fj^p^qc^ polypeptides or peptides by recombinant 

techniques..- I ^. r?f ;,. v . idjc^-j x rr r. r ' r •:• . 

s r The inventioi^fiirftgr prides an isolated BAIT polypeptide -having an amino 
acid sequence sdect^d.from the group consisting of: (a) the .amino acid sequence of 
the Bi\TT polypeptide having the coi^lete : amino acid sequence including, the leader 
sequence shpwn in Rgure 1 (SEQ ^NQ:2)^(b) tj>e amino acid sequence Of the 
mature BAIT polypeptide (without ths leader) having- the aipino- agid sequence at 
position? 19^410 in Figure 1 (SEQ ID : :NO:2); .(c) jftxe amino-acid sequence pfthej; - 
BAITfr polypeptide having: the complete amino acid sequence; including the leader, 
encoded by thp cDNA clone contained in AT€C Deposit No. : 97722; anck (d) the 
amino acid sequence of the mature B AI£ polypeptide ;having the amino apid sequence - . 
encoded by the cDNA clone contained in ATCG DeposU No. 97722 The polypeptides 
of the present invention also include polypeptides having ap aiginp acid $equence*at ; 
least 80% identical, more prefprabjy at least 90% identical and still more preferably - 
95%, 96%, 97%^98% or 99% identical to those described in (a), (b), (c) or (d) . • 0 . 
abqye, : a$ well as polypeptidps : haying an amino acidsequence with at.le^st 90% ; :: 
similarity, and^w , preferably : ^t k 95%, 96%, 97%, 98% or 99% similarity^ t to 
those above., - 3r?? ^ bl c ±_ L3;i ;*r-.,s *ni - sv*; < ;* r 

^ Ap.ad^tio^embodiment of tte asp«:t of the invention relates tp a peptide or 
polypeptide which has theian^q acid^equ^ce of an :epitope-bearing portion of * r 
BAIT pplypegtijie having an. aminp acid sequence described in (a)„(b), (c) or (d), . , 
#>ove. Peptides ipr polypeptides having the ? amino acid sequence of an v.? «! 
epitpj^rb^H^portpn of a BAIT i>olypeptide of the invention include portion^ of 
such polypeptides with at jeast six or seven, preferably ; at least nine, and more r 
preferably at least about 30 amino acids |o about 50 amino:acid$, although - ; 
epitope-bearing polypeptides of any length up to aqd including the complete amino* 
acid sequence of a polypeptide of the invention described; above also are included in. : 
the invention., } ? ; 

In another embodiment, the invention provides ah isolated antibody that binds •* 
specijBcally to a BAIT polypeptide having an "amino acid sequence described in : (a), 
(b), (c) or (d) above. The invention further provides methods for isolating antibbdies * 
that bitid specifically to a BAIT'polypeptide-having an simino acid sequence 1 as 
described herein. Sucbantibodies^e'usefWdfegn^ 
described below. 
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/. The present invention aiso provides a : sci^ningviib[eth6d ! f6r identifying- 
compounds capable of enhancing or inhibiting a biological Activity' of the BAIT 
polypeptide, which involves contacting a protease which is ; inhibited by the BAIT v 
polypeptide with the candidate compound in-tKe-pf^nck of a pktiaily inhibitory 
amount of BAIT polypeptide; assaying proteolytic activity -6f the protease on a 3 * 
susceptible substrate in the presence r of the cajididate^dom^uhd 'and partially c " : - 
inhibitor)' amount of BAIT polypeptide, and comparing the ; proteolytic activity to a : 
standard level of activity * the standard being : assayeid when contact is made between 
the protease and its substrate in the presence of the partially inhibitory amount of ' 
BAIT polypeptide and the absence of the candidate compound In this assay, an 
increase in inhibition of proteolytic r activity over tfie standard indicates that the 
candidate compound is an agonist of B ATT inhibitory activity and a decrease in 
inhibition of proteolytic activity compared to the standard indicates that the compound 
is an antagonist of BAIT inhibitory activity. - ; ~ : " 

In another aspect, a screening assay for agonists and antagonists' is provided" 
, which involves determining the effect a candidate compound has on BAIT binding to 
the active' site of a susceptible protease; In particular," the 'method involves contacting 
the BATT-susceptible protease with a BAIT polypeptide arid a candidate compound 0 
and determining whether BAIT polypeptide binding to the BATT-susceptible protease 11 * 
is increased or decreased due to the presence 6f the fc'Mdi^te compound: j " : J l 
•The present inventor has di^ovefed thai: BAIT is expressed inSvHofe' human r - ' ' 
brain; arid to a* much lesser extent in adult p^cr^ arid'aldult heart For a number of 
disorders of the central or peripheral nervous system; significantly higher orlbwer ' ^ ;: > 
levels of BAIT gene expression may be detected in certain tissues (e.g., idult brain; !r ' ' 
embryonic retina, r cerebellum and spinal chord) or bodily 'fluids (e.g M seniiri; plasma? 1 " 
urine,- synovial fluid or spinal : fluid) taken from an individual having 'such a disorder, jl 
relative to a t, standard ,K BATT gene expression level, i.e., the BAIT expression lfevel in' n 
healthy tissue from an individual not having' the nervous system disorder. Thus, the - ::; 
invention provides a diagnostic method useful during diagnosis of nervous system ' 
disorders; which involves: (a) assaying BAIT gene expression level in cells or bddy 
fluid of an' individual; (b) comparing the BAIT -gene expression ievel with a standard r " 
BAIT gene expression level, whereby an increase of decrease in the assay ed : BAIT r 
gene expression level compared to the standard expression level is indicative of ^ 
disorder in the nervous system. u r * - s ' " 'i 

An additional aspect of the invention is related to a method for treating an ~ r 
individual in need of an increased level of BAIT activity in the body (i.e., insufficient 
protease inhibitory activity of B AIT ahd/or excessive protease acti vity of a protease • 
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inhabited, by BAIJ^p^cul^t--^ to such 

an individual a composition compjriapg a therapeutically effective amount of an - 
isolated ? ATT polypeptide $f tte^vention or a^agpnist thereof. ■:. 

v A still f^^^p^^^inventipn is related to a method for treating an 
individual in neecj of^ajdeciea^^levd pf-BAIT activity w the bodys(i.e., less o 
inhibition of a protease s^ceptibte tq AIT>pompri^ogi administering to such an - 
individual a composition comprising ^therapeutically effective amount of a BAIT r; 
antagonist-; Prefe^d a^om^^usQ jn the preseni invention are BATT-specific 
.antibodies.., - -;:^n" ij-.-^rc x ; . -O'^J ■ sv & : ^ « 

Brief Description of the Figures ,^ 

; Figure 1 sl}ows the nucleotide seguence (£EQ E) NO: 1 ) and .deduced amifto 
acid sequence (SEQ ID NO:2) of the human B^TF polypeptide: Tphe leader sequence 
of 18 amino acijpk.is underlined : ; . B « a \. si 

Figure^ shows the regions of identity betweep^the amino scid^sequences of J-y 
the human ?AJT protein and other indicated 5erpins with which the human BAJT . ? 
polypeptide shares sigtuficanthomology, as follows: bovine plasminoge^^activatoe : .. 
inhibitor-^ (BovPAIl; SEQ ID ^0:4^ rat gUalTdOTved^iexin I (RatGDM; SEQ ID: 
NO:5); mouse ^tithrombin ffl (MusATHI; SEQ n>NQ:6)^Wcke|i : n^u^erpin 
(Ch^S^;SEQ;ro.NQ:3) r; The sequence, alig^rnenjt w^generated;fwith the^Pileup 
modui^of .the Genetics Computer pj oup (Wisconsin Package* Version 8,.sU§ing the. * 
parameters GapWeight p3.G00, GapI^engtbWeight = 0.ipO) f , The reactive,site loops 
(toia^^p^4l5^52.v^ Figure 2 (cacresponding^o B AFT residues 342-378 in, , * 
Figure .^; 5EQ ID NO:2),are ^ double-underlined, and critical positions in this- : ; «. y 
sequence ^re labeled P l7 to P, and P,* ^ according Jto Schechte^and Bergen Biocherru u 
Biopys. Res. Commwh 27:l 57-1 62 (1967). The putative reactive- site (cleaved.by.a;:, 
targetprotease), between Arg at BAIT position 362 and Met a; BAIT position 363; is 
marked with. an.arrQw<l!). _ . v , . . .. ... 

Figure 3,,shows an analysis of the BAIT amino acid sequence. Alpha, beta, 
turn and coil regions; hydrophilicity and hydrpphobicity; amphipathic regions; flexible 
regions*, antigenic index and surface probability are shown. In the "Antigenic-Index - 
Jameson-Wolf 1 , graph, the location pf the highly antigenic regions of the BAIT : 
protein, i.e., regions from which epitope-bearing peptides pftheinyention may be 
obtained. . i \ - . ■ **- • • i , 

. Figure 4 shows the relationship between -the deposited cE)NA clone (identified 
as clone HSDFB5501X; SEQ ID N0:1) and three^related.cEWA clones of the • 
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invention, designated HPBCTX)6R"(SEQ ID NOr^IfflPpGMR (SEQ ID Np:8), 
and HPBCR79R (SEQ ID NO:9)/ _ • ''i -* • i • r 

Figure 5 shows the results bf^'toi^bit^.^^Qr of purified human 
BAIT polypeptide on several proteolytic enzymes' including mrombin (2 nM; 
tissue-type plasminogen activator (tPA," 5 nM; -^);' urbkm'ase-type plasminogen 
activator (uPA, 2 nM; -□-), plasmiri (5 nM; -V- j, and trypsin (2 nM; -6). 

Detailed Description 

The present invention provides isolated 'nucleic acid molecules comprising a , 
polynucleotide encoding a human BAIT polypeptia^ hay^g ure ai^o acid sequence 
shown in Figure"^ (SEQ ID NO:2), which was, determined by sequencing a cloned 
cDNA. The nucleotide sequence shown 'in Figure 1 (SEQ ID NO: 1 ). was obtained by 
sequencing the HSDFB55S0 1 clone, which was deposited on September 18, 1996 at 
the American Type' Culture CoIIection,;i23o1'Paik"Lawn Drive, Rockyille, Maryland 
20852, and given accession number ATCC 97722. The deposited clone is contained 
inmepBluescriptS"k(-)pias^ ' 

■''"*•. • . . *^ .."V' ■ • •" 

•V v i 1::.. .->."!' h~ U r f . r i " * ' / " ;'| A 

Nucleic Acid Molecules 

Unless otherwise indicated, all nucleotide sequences determined by 5 - : - z ;: ; 
sequencing a DN A molecule herein • were detennined using .an automated DNA \ ~ 
sequencer (such as the Model .373 from Applied Biosystems, Inc.,. Foster Gity, : CA), OV 
and all amino apid sequences of polyp^pti^ encoded^by DNA molecules .determined! 
herein were predicted by translation of a DNA sequen^.detenuined'as.above. /.r > r 
Therefore, as is knpwn in the art for any DNA sequence detcnxmo^ by this, automated. *. . ; 
approachfanynucleoticte^ { , :% 

Nucleotide sequences determined by automation are typically at least about 90% :H 
identical, more typically at least about 95% to atjeast about 99.9% identical to the 
actual nucleotide sequence of. the sequenced DNA molecule. The actual sequence can 
be more precisely determined by other approaches including manual DNA sequencing * . ■:' 
methods well known in the art. As.is also knovvn in the. art, a single insertion or 
deletion in a determined nucleotide sequence compared tothe actual sequence will , 
cause a frame shift in translation of the nucleotide sequence such that the predicted * 
amino acid sequence encoded by a determined nucleotide sequence will be completely 3 1 
different from theramino acid sequence actually encoded by the sequenced DNA 
molecule, beginning at the point of such an insertion or deletion. m . / . : J 



SUBStmJTE SHEET (RULE 28) 



WO 98/1664301 



PCT/US96/16484 



19 

Unless otherwise indicated, each "nucleotide^sequenc^" set forth herein is 
presented'as "a sequence of deoxynbonucleotides (abbreviated A, G, C and T). . 
However, by "nucleotide sequence" of a nucleic acid molecule, or polynucleotide is 
intended, for a DftA moircii^ sequence of deoxyribonucleotides, 

and for an RN A molecule ot poiyniicleodde, the corresponding sequence of 
ribonucleotides (A; iff, C and U), wtiereiach thymidine deoxyribonucleotide. (T) in 
the specified deoxyribonucleofi'de sequence is replied by the ribonucleotide uridine 
(U). For instance, reference to anTSNA molecule having the sequence of SEQ ID 
NO: 1 set forth using deoxyribonucleotide abbreviations is intended to indicate an 
RNA molecule having a sequence in which eachdeqxyribonucleotide A, G or C of 
SEQ ID NO: 1 has been replaced by "die corresponding ribonucleotide A, G or C, and 
each deoxyribonucleotide T has Seen replaced by a ribonucleotide U. Using the • 
information provided herein, such as the Nucleotide sequence in Figure 1, a nucleic 
acid molecule of the present invention encoding a BAIT polypeptide may be obtained 

using standard cloning and screening procedures,' such as those for cloning cDNAs 

v ' /I \ r -?rr>' :\ . r n.v, * • ^J; 

using 'mRNA as starting material. Illustrative of the invention, the p T ucleic acid 

molecule described in Figure 1 (SEQ ID NO: 1)' Was discovered in a "cDNA library 

derived from whole human brain. Additional cDNA clones of the BAIT gene were 

also identified in cDNA libraries from the following tissues:spinal cord, pineal gland 

and adrenal gland tumor. ^ ,. yf ,, : , f . Jn v lu fi , ; * ■ - J0 ; .v ; J 

The determined nucleotide sequel of thd^Alt ct)N A o^ Figure 1 (SEQ ID- 
NO: I) .contain* aff open reading-fitofrencc^rig a ? protein <>f 4 1 6 anuno acid residues, 
with an initiation coddn at positions 89-91 ; anda predicted molecular weight of about 
46.4 kDa. T^eiencodbd'polj^eptide'has'a leacter sequence of 18 amino acids, 
underlined m Figuiis 1\ and the amino apid sequence of the^xpressed mature BAIT 
protein is also shown in Figure J , as amiiio acid residues 19-410 (SEQ n>NO:2jt 
The amino acid sequence of the BAIT protein shown in Figure 1 (SEQ ID NO:2) is 
about 80-% identical to the published mRNA for chicken neuroserpin (Osterwalder; 1 ' 
T., et al^JL996rSupra) asr shown in Figure 2". -Figure 2 shows the regions of identity 
between the amino'acid sequences of the humanBATT protein and other indicated 
serpins with which the human BAITpolypeptide Shares significant homology, as 
follows: bovine plasminogen activator inhibitor- >t (BovPAIl ; SEQ H>NO:4); rat 
glial-derived nexin I.(RatGDNI; SEQ ID NO:5); mouse antithrombin ID (MusATHI; 
SEQ ID NO:6); cHicken^neurpserpin (ChkNSP;SEQ.ID NOiS)*^^ - • - J ' > 
. Sequence, comparisons sugjgest that the thicken neuroserpin and-BATT are 
orthologs of one another and are distantly related to the better characterized t 
mammalian serpins seen in figure 2. There is 77% homology at the DNA level 
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between BAIT and neuroserpih which translates JntQ.90% and-80% amino acid 
similarity and identity, respectively. Amino iid id^ntitiea between the mammalian 
serpins and BAIT drop to about 30%. Moreover, within the fictionally important . 
reactive site loop, there is only one conservative amino acid change between BAIT and 
neuroserpin. There are 7 non-conservative changes between BAIT, and PAI-1 in the, 
same 38 amino acici region. The active site PijPl' residues, however, are perfectly, 
conserved between BAIT,' neuroserpin, and PAI-1. . The BAIT region corresponding^ 
to the A l Jil heparin-Binding site has 4 acidic amino acids which implies that heparin is 
not a co-factor as it is with ATflL One potentially significant difference between 
BAIT and neuroserpin is the presence of 3 consensus ^linked glycosylation sites in 
the former versus 2 in the latter Thus, BAIT and neuroserpin are likely to have 
similar enzymatic properties which may not overly those of the related serpins. 

Leader and Mature Sequences . * 

The amino acid sequence of the complete B Alt protein includes a leader 
sequence and a mature protein, as f shown 1 in Figure 1 (§EQ ID NO:2). Mdife in 
particular, the present invention provides nucleic acid molecules encoding one or more" 
mature form(s) of the BAIT protein. Thus; according to the signal hypothesis, " ' ' 
proteins secreted by mammalian cells have a signal' or secretory leader sequence whfch 
is cleaved from the~mature protein orice export of the growinjg protein chain across' the" 
rough endoplasmic reticulum ha^ '~ ' ' 1: 

insect cells cleave secreted proteins wife the same kpeiificityr However, in sdifie : * : 
cases, cleavage of a secreted protein i&hot efttirelyiinifonn, which resultein L tWo 'of' " 
more mature species of the protein: Further^ it has long Wen known that thercleavage ^ 
specificity of a secreted protein is ultimately (determined by the'prffiaty strufeturt 6f thte ; 
complete protein, that is, it is inherent in die amino acid sequenc£to ! f the polypeptide. 
Therefore, the present invention provides a nucleoticfeseqiience encoding the mature ' " 
BAIT polypeptide having the amino acid sequence encoded by the cDNA clone 
contained in the host identified as ATCC Deposit No. 97722. By the "mature BAIT * 
polypeptide having the'amino acid sequence encoded by the cDNA clone m ATCC 
Deposit No. 97722" is meant the mature form(s) of the BAIT protein produced by 
expression in a mammalian cell (e.g., COS cells, as described below) of the complete 
open reading frame encoded by the human DNA sequence of the clone contained in * 
the vector in the deposited host. :: L * ! 

In the present case/the deposited cDNA has been expressed in insect cells : : 
using a baciilovirus expression vector, as described hereinbelow; knd amino acid y • J ' 
sequencing of the amino terniirius of the secreted species indicated that the N-tenfiinus * 
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of the mature B AIT protein comprises the amino acid sequence beginning at amino 
acid 19 of Figure 1 (SEQTD tio : £). Triiis, the leader sequence of the BAIT proteinin 
the amino acifi sequence oTHgure Tisl'8 ammo acids, from position 1 to 18 in Figure 

i (SEQ id Nck2f;' i: ' rj: ^ ; nirj:v 1 * : k 

The predicted^* 1 0 amino acids of the complete BAIT (prepro) polypeptide is 
expected to yield a 46!4 kDa band: Tile pb^rvek doublet band of 45 and 46 kDa 
upon expression m the brculoyirus system xyas within the expected size range when 
the putative v 18'amirib acicl sighal'peptide is removed. The approximate 1 kDa 
difference in the observed doublet bands may be explained by differential" 
glycosylation. Evidence 16 support this includes the threeconsensus N-Iinked 
glycosylation site present in the nucleoridejiequence (Figure I) and the presence of 
oligosaccharide moieties on' the purifieSi 1 protein determined experimentally. 

N-Terminal and C-terminal Deletion Mutants , M ; . n , ; . ; 

In addition to. the mature form of a protein being biologically, actiye, itis 
known in the : £rt for many proteins, including the mature fc>nn(s) of a secreted protein,^ 
that one or more.^mino acids may^be deleted finom the N-tenninus without substantial ;1 
loss of biolpgical function., In the present case, deletions of at least up to 3Q£I- ■ - iU . 
termio^l aipma ^ci^frpniihe end, of the mature (secreted} polypeptide;-may retain , n 
sorne biological actyify such as,b^ding Jo the actiye sitejof at least one protease. . 
However, eyen if .deletion of oqe .or more an^np acids -from .the N : termini^s of a 3 
protein results in modification of to^£one orjnore biplogical^fiinctions of the* 
protejA v 9therbiofo^ still be retailed.. Thus, the ability of the 5 

sho^ng^p^iivto iiT^uce^an^/pr binding? to antibodies which recognize fhe complete 
or ^^xc r p^m g^^\^ will [ ( be retained when.less than the majority, of the residues , ; 
of the cqr^pjete or mature protein are removed from ; the N-terminus. Whether a ^ 
partic^ ppj>pptidp lacking N-teraiinal residues of a complete protein retains such 
immunologic, aptivities can readily be determined by routine methods described herein • 
and o^herwigg knpwn in the art Similarly, deletion of one or more amino acids from 
the C-terminus^of a protein alsQjnay provide shortened polypeptides which retain 
some or all. biological activities. . . m ■> r . 

^ Accordingly , the present invention further provides polypeptides haying one 
or more -residues from the amino terminus of the amino acid sequence.of the complete 
BAIT polypeptide in SEQ ID NO:2, up to 30 residues from the amino terminus after 
the leader, cleavage, site described above, and polynucleotides encoding such 
polypeptides. In particular, the present invention provides polypeptides having the 
amino ^id sequence of residues n-410 of the amino aeid sequence, in SEQ ID NO:2, 
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where n is any. integer in the^ge:of2^9 specffied:r^gg-antf49 is the portion of the 
30th residue from the N-terminus of the matarepolypeptide> dtef^the'above^leader ; * * :i 
cleavage site, as shown in the amino acid sequence iri-SEQ ED NGfc2. More in ■ 
particular, the invention. provides polypeptides havinj^the aminb-acfd sequence of ' 
residues 2-410, 3-410/4-410, 5^10,.6^1'0,.7-410?8^10, 9^41 0,^10-410/1 1-410, 
12-410, 13-410, 14-410ri5^410, 16-410, 17^10,^8^^ 
22-410, 23^410, 24-410, 25.410, 26^10; 27-414:28^410, 29-410, 3(W10, 31-410,' 
32-410, 33-410, 34-410, 35-410 , 36-410,-37-410,-38-410, 39-4 JO, 40*10, 4U 
410, 42-410, 43-410, 44-410; 45-4 10, 46^10; 47^410, 48-410'and 49-410 of SEQ - 
ID NO:2.-. Polynucleotides encoding these polypeptides alscfare provided/' 

Similarly, the present invention fiirther^provides polypeptides' having one or 
more residues from the carboxyl terminus 6f the amino acid sequence of the complete 
BAIT polypeptide in SEQ ID NOr2, up to 30 residues from the cartoxyr terminus, 
and polynucleotides encoding such polypeptides. In particular, the present invention 
provides polypeptides having the amino acid sequence of residues 1 -m of -the amino 
acid sequence in SEQ ID NO;2, where m is any integer in the rari^e of 381^09, as 
shown in the amino acid sequence in SEQ ID NO:2; More in particular, the invention 
provides polypeptides.having the amino acid sequence of residues' 1-38 IV 1-382/1- 
383, 1-384, 1-385, 1-386, 1-387, etc. up to 1^408 of SEQ ID NO:2v " - /- 
Polynucleotides encodinglthese.polypeptides also are ^ provided^ In addition; 
polypeptides (and polynucleotides encoding these) having both N-terminal and C-^ : 
terminal deletions together, of the general forznula^ri-m of SEQ ID NO:2 are included/ : 
where n and m are integers as defined above. : : * c 

. . - As indicated, nucleic acid moieculerbf the preseht invention' ihay be hi tlie 
form of RNA, such as mRNA, or in the form bfDNA, including;- for 'instance, cDNA r ' ' 
and genomic DNA obtained by cloning or produced synthetically/ The DNAmay be ; 
double-stranded or single-stranded. Single-stfarided DNA or RNA niay be the cbdmg r: . 2 
strand, also known as the sense strand, or it ma^ be the non-coding strand; also ■ J 
referred to as the anti-sense strand. v> * * V- ..r'.:* . .^s.:/':- 

By "isolated" nucleic acid molecule(s) is intended a nucleic acid molecule, 1 
DNA or RNA; which has :been removed from its native environment For example^ 
recombinant DNA.molecules contained in a vector are considered isolated for the ; 
purposes of the'present invention. Further examples of isolated DNA molecules 
include recombinant DNA molecules maintained in heterologous'host cells oi^ purified j 
(partially or substantially) DNA molecules in solutions Isolated RNA molecules ; I - - 
include irivivoxx in vitro RNA transcripts of the DNA molecules of the present- " - 
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invention. Isolated nuclei ^idrfltpte the present invention further - 

include such molecules Rrodiwed^j^thetioaUy. * r .:\. s:* . r V 

Isolated nucleip-acid meleqtfles of thepcesent invention include DNA . .. • 
molecules romprising^p^^^ 

positions 89-9lof;the n^lemjde f ?equenCe,Shovv5i,in Figure! 1 (SEQ ZD NO:l); DNA - 
molecules comprising the coding$eqqence. for the-mature B AIT protein shown in • . 
Figure 1 (amiiio aci^s 19^10MSEQJD NQ:2);atad DNA molecules tfhicb comprise a 
sequence subst^tia^di^ described above-but which, due tofhe * * 

degeneracy pf the genetic : co4e, stijl^eqcocfe the BAIT protein. Of course,*the genetic i * 
code is well known in the ar$, Thus, i: if;Woul<J be : routiriefor one-skilled in the art to 
gener^e the degenerate variants described-alspve. ; - 

In, another aspect, theinvention provides. isolated nucleic acid molecules 
encoding, the BAIT polypeptide having pn acnfrio acid-sequence encoded by the cDNA - 
clone contained in the plasmid deposited;^ ATCC Deposit No. 97722. ) Preferably, } - 
this nuclei^ ac^d molecule will encode the mature polypeptiderencoded by the if \ -cr* 
above-described deposited cDNA cljpjie. The invention further providfes an isolated . x 
nucleic acid molecule having the nucleotide sequence shown in Figure 1 (SEQ1D - o. 
NO:l) or tbe^ucleotide^equence of the BMTicDNA contained in^the^above-described 
deposited clone, or a.nucleic acid mplecule haying a. sequencexomptementary to r dne : fs 
of the above sequences. Such. isola^moleculeSrparticularlylD.NA molecules;, are \l 
useful as probesfqr, gene .mappings by in situ hybridization <with chromosomes, and vU 
for detecting expression of |he BAT? gepe j» human tissue, for instance, by Northern j 
blot analysis. .* h . f:. . h. .k.* •.- r 

. The present . invention i§ fnrther : directed;t3c) nude&acid molecules encoding 
portions of the nucleotide sequences^descqbed herein as well aito fragments of the 
isolated nucleic;icid molecules described : feerein. In particular, the invention provides ' 
a polynucleotide haying a nucleotide sequence representing -the portion of SEQ ID 
NO: I which consists of positions .1-410 of SEQ ID NO: 1. in addition, the invention 
provides nucleic acid molecules having related nucleotide sequences determined from - 
the following related cDNA clones: H£BCT06R (SEQ ID NO:7), HBPDG64R (SEQ 
roNO:8),and ffi > Bqi79R(SEQmNO:9);,see)F^ More generally, by a = 

fragment of an, isolated nucleic acid molecule haying the nucleotide sequenced the . ~= 
deposited cDNA or the nucleotide sequence shown in Figure.! (SEQ ID NO: 1) is : 
intended fragments at least about , 15 nt,' and more preferably at least about 20 nt, still 
more preferably at least about 30 nt, and even more preferably; at least about 40 ntin . w 
length which are useful as diagnostic probes and primers as discussed herein. Of . 
course, larger fragments 50-300 nt in length, are also useful according to the present 
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invention as.are fragments coira^di^^riK^^H^^df^ riucleW ' 
sequence of the deposited cDNAor as showriin "fignre-f '(SEQ ID NO:i); By a 
fragmenut least 20 nt in length, for example^' intended- fragrnerits whfch include 20 
or more contiguous bases from the nucleotide 'sequence 'of the deposited cDNA or the ' 
nucleotide sequence as shown in Figure 1 (SEQ fom.fy Smce tfie gene has been 
deposited and the nucleotide sequence shown in Figure? 1 (SEQ JD NO: 1) is provided, 
generating such DNA fragments would be routine to the skilled artisan. For example, 
restriction eiidonuciease cleavage or shearing by ; sonicition wold easily be' used to 
generate fragments of various sizes. AltematiVelyTsuch fragments could be generated 
synthetically. 'u .- a.<f o.-' .*.*'..' ^ .'•/ ?;, to .<. ;• : ~\ -. 

Preferred nucleic acid fragments of the present invention include nucleic add : ' 
molecules encoding epitope^bearihg poftiohs-of the BAIT'polypeptide as identified hi 
Figure 3 and described in more detail below. - ' ; - ' ' r; • " *• • "■ 

In another aspect, the invention provides an isolated nucleic acid molecule 
comprising a polynucleotide which hybridizes under stringent hybridization conditions 
to a portion of the polynucleotide in a nucleic acid molecule of tne^venWdescribed 
above, for instance, the cDNA clone contained in ATCC Deposit 97722. By' : r vH " 
"stringent hybridization conditions" is intended overnight incubation at 42 C in a V 1 
solution comprising: 50% formamide, 5xSSC (150 mMNaO, 15 mMtrisodium ' " 
citrate), 50 mM sodium phosphate (pH-7,6), 5x Dennardf s solution; 16% dVxtran ;L ; " 
sulfate, and 20 g/ml denatured, sheared salmon sperm DNA, followed by 'wa^hmi : tne' v; 
filtersin0.1xSSCatabout'65C : j : '. j: u.-, AiL^: :.r.;: .A 

By apolynucledtide which hybnai2ss : to a M pbd[on* f bf a'pbVttuck^del*- " E 
intended a polynucleotide (either DNA or RNA) hybridizing to at4east about' 15 - i2Si} < s ; 
nucleotides (nt), and more preferably at least about 20 nt/still more'preferably^ leair 5 * 
about 30 nt, and even more preferably about-50-70 nt of the reference polynucleotide: 1 
These are useful as diagnostic probes and primers as discussed above and in more 1 ' " c 
detail below. ; •, .. ; .b •. v. : - .t r, . srs 

, Of course, poiynucledtides hybridizing to a larger portion of the reference 
polynucleotide (e.g., the deposited cDNA clone), for instance, a portion" 50-300 rit in "} 
length, or even to the entire" length of the reference polynucleotide, are also useful as ' 
probes according to the present invention, as are polynucleotides corresponding to Ti ' ' ' 
most, if not all, of the nucleotide sequence of the deposited cDNA or the ; nucleotide 
sequence as shown in Figure 1 (SEQ ID NO:l). By a portion ! of a polynucleotide of 
"at least 20. nt in length," for example, is intended 20or more contiguous nucleotides 
from the nucleotide sequence of me reference polynucleotide (e.g., the deposited " 
cDNA or the nucleotide sequence asshown in Figure 1 (SEQ ID NO: i )). "As : ' " ' ; 
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indicated, suctj gortipns*^ 1 
conventional DNA hybrK^tiqji t^chniqi^s or as primers for amplification of a target- 
sequence Jjy. ; the polymery jtaction (PGR),.as described, forlnstance,:in 
Molefular, t Clonm£ 2nd. edition, Sambrook, J., Fritsch, E.nF. 

and Maniatis.T.,,^ Laboratory Press, Cold Spring Harbor, 

N.Y. (1§89), the-entire disp!o3i^^-wW by 
reference.. ■ . r ^ ^, v'-jai:*'. or . . > f':- - ; 

jSjncQ. a BAIT cDNAclone;ha§ been deposited and its determined nucleotide 
sequence, is provided in. Figure J .(.SE^ ID$G: 1;),. geaeratingipolynucieotides which „ 
hybridize to a portion of the BAIT cDNA molecule would be routine to the skilled 
artisan. Fpc example, restrictio^.endonuclease : cleavage OLshearing by sonication of 
the B AJT cPNA clone could easily be ,u$ed t .to generate DNA portions of various sizes 
which are polynucleotides that hybridize to a portion ofjthe B AIT cDNA molecule: ** J * 
Alternatively, |he hybridizing : polynucleotides of thepresent invention could be 
generated syijth^tic^lly according to known techniques. Of course, a polynucledtide' < 
whickhybridizes^on^ terminaI<poly(A^ tract of - ci 

the BAIT cPNA shown in Figure-1 (SEQ JD 1#Q: 1 )), or tc^complementary stretch of 
T (or U) f residues, would not. be, included in a polynucleotide of the invention-oised to^ 
hybrids f tp a^pprtiop of a nucleic acid of. the invention, sipce such a polynucleotide . 
would lybridize tp an^^cleic.acidirolec gonfaining a poly (A)istretch or the f {~:&s\ 
continent thera sk" 

As indicated, nucleic acid molecules of the present toventidn.which encode a 
BAIT pj$ygeptide,m£y include* but are noti^mted^o thos^encoding the*amino acid 
sequence of th$ matoe^polypeptide, by itself;; the coding -sequence for the mature: ■. . 
polypeptide and.^dditional sequences, such a&those encoding fie about 1 8 amino acid 
leader Q£ secretory sequence, such as a pres or pro- or prepp-protein sequence; the * 
coding sequence : of the. m^ure^polypeptide, with.or wi . 
additional coding sequences, together with additional, non-coding sequences, : - ^ ••: i 
including for example, but not limited to introns and non-coding 5' .and 3.' sequences, 
such ss the transcribe*!, non-translated sequences that pkiy a role itutranscription, 
mRNA processing, ^eluding splicing and polyadenylation signals, for example; 
ribosome binding anji stability of mRNA; an additional coding sequence which codes 
for additional apiino acids, such as those which provide additional, functionalities. 

Jhus, the t sequence encoding the polypeptide: may. be fused to.a marker .■ 
sequence, such as a sequence encoding r a peptide which facilitates purification of the 
fused polypeptide. In certain preferred embodiments of .this a$p$£t of the invention, 
the marker amino acid sequence is a hexa-histidipepeptidevsuph as *he tag provided in . ' 
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a pQE vector j(QIAGEN, Inc.), among others; many o£'wKch v are"comm^ '■ ' * : ' 
available. As described in Gentz-ei aL; P roc. Natt^Wcad^Sci^USA 5 0 

(1989),for instance,- hexa-histidine provides forcbnveiiient pa'rfiBcation of the fusion 
protein. The M HA" tag is another peptide usefiil for piuificiffion "which corresponds to" 
an epitope derived from the influenza hemagglutinin protein, which has been 1 
described by Wilson et a!., Ce//37:767-(1984)?Asndi^iils^ below/other siich • 
fusion proteins include the BAIT fusedto Fc at the War C^ennirius! * " - ' 

The presentinvention further relates to variaits°of the c nucleic : acid molecules 
of the present invention, ivhich encode pbrtionsf analogs or derivatives of the BAIT * 
protein. Variants may occur naturally;' such as a natural allelic variant/By an- "allelic 1 
variant" is intended one of several alternate forms of a gene occupying a given locus 
on a chromosome of an organism. Genes //;Lewiri, B. f ed M John Wiley & Sons' ; 
New York (1985). Non-naturally "occurring Variants may be produced using 
art-known mutagenesis techniques. 5 ;TA i i: vv 

Such variants include those pioduced ( by nucleotide substitutions; deletions or 
additions. The substitutions, deletions or additions may involve one or more v a 4 * 
nucleotides. The variants-may be altered in coding regions, non-coding regions; or 
both. Alterations in the coding regions* may produce conservative or non-conservative 1 
amino acid substitutions, deletions or additions. ^Especially preferred among these ire ^ 
silent substitutions, additions and deletions, which do not alter the properties and * no: 
activities of the BAIT profcih c br portions thereof.- Also 'especially ; prefei^in tlbiis - ; 
regard are conservative substitutions. "Most highlypreferred are nucleic acid x: ' : :ic::r 
molecules encoding' the mature protein having the amino acid-sequence shown in' tC ; ' 
Figure 1 (SEQ ID NO:2)br the mk^ 

deposited cDNA clone; ' 1 - v r o»r* zk\ n 

Further embodiments of the invention include isolated nucleic ^cild rrioiebules 7 
comprising a polynucleotide having a nucleotide sequence at least '90% identical; v and " 0 
more preferably at least 95%; 96%, 97%, 98% or 99% identical to (a)' a nucleotide J j * 
sequence encoding the full-length B ATI 1 pbly^ptide living tee complete amina ,f 3 
sequence in Figure 1 (SEQ ID NO:2), including the leader sequence; (b) a nucleotide 
sequence encoding the mature BAIT polypeptide (full-length 'polypeptide with the 
leader removed) having the amino acid sequence at positions 19-94'in'Figure ? (SEQ * 
ID NO:2);- (c) ^nucleotide sequence encoding the foU-lengtlrBAlT polypeptide - 
having the complete amino 'acid sequence including the leader encoded by the cDKA ' 
clone contained in ATCC Deposit No. ; 97722; (d) a nucleotide sequence enbdding the 
mature BAIT polypeptide halving the amino acid sequence encoded by the cDNA clone ; 
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contained- in. ATCC Deposit $p r .97*^22; or .^>a : nucleotide sequence complementary . 
to any of the nuckptide^seque|^cesy m.(a); (b), (p).or (d). - r ? 

; ,By. t a poLypucJpotide having a.nucleotide sequence at r le^kfpr.ex#nple, 95% , 
"identical" to a reference ^yckou^^s^ence encoding a BAIT polypeptide is intended 
that the nucleotide sequence oj[^^(^^pkpti6i^is identical to the reference sequence 
except that the. jwl)roucJeo^ include uprto five point mixtions per. \ 

each 100 nucleotides of^i^vtp^nuc]^^d& sequence encQding the BAIT :r 
polypeptide. In other wo^^ to^ol^ having, a jiucleotide sequence 

at least 95% identical tq.a ^erenpe^nud^ to 5% of the nucleotides 

in the reference sequence majr be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the referenceisequenee may 
be inserted into the reference ^sequence. v These mutations of the reference sequence . *• , -j 
may occur at the 5 or 3 terminal positions \ of the reference nucleotide sequence;or r ; 
anywhere between those terminal positions, interspersed either individually among 
nucleotides in the reference r sequence or in one.or more contiguous grpups within the 
reference sequence. . .. . • \ y v 

As a, practicaljpatter, whether any partipular nucldc acid.mojiecul^ is at least . v 
90%, 95% 96%, 97%, 98% or 99% identical -to,- fpr instance, the nucleotide - 
sequence shown in figure* 1 or to the nucleotides sequence of the deposited cDNA. .,: -j. 
clone can : be detennk^convqn4opally f using known computer programs such as the. ; 
Bestfit p^ognm (Wiscpnsip Sequence dialysis Package, Version >8 fjbr Unix, 
Genetics Computer Croup, Uniyerei^^es^arch^ark, 575^ Science Drive,-Madison; j? c . 
WI53711). Eestfitu^ 

Advances rin^typUedA^Jprnotics 2:482^489 ( 1981 ), to find the best segment of > * v ;. 4 
homology between two sequences. When using Bestfit or any other sequence: > : 
aUgnment.FTOgpaB to determine whether, a particular sequence is,, for instance, ;?5% 
identical to preference sequence ^ccondin^tp th^present invention,. the parameters;are ~r 
set, of cojurse, such that the^percentage of identity is calculated over the full length:pf , r 
. the referenqp nucleotide^equenc^ and that gaps injhomplogy of up to 5% of the total 
number of nucleotides in the reference sequence are allowed. y: 

The present application is directed to nucleic acid molecules at least 90%, : , . 
95%, 96%, 9|7%, 9?% or£9„% identical to the, nucleic acid sequence shown in Figure 
1 (SEQ ID NO: 1) ,or .to the nucleic acid sequence of the deposited cDNA, irrespective 
of whether they encode a polypeptide having BAIT activity. This is because even 
where a particular nucleic acid molecule does not encode a polypeptide having BAIT 
activity, one of skill in the art would still know how to use the nucleic acid molecule,. > 
for instance, as a hybridization probe or a polymerase chain reaction (PCR) primer. 
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Uses of the nucleic acid molecules' of the pi^minveqtion ^ do riot encode a 
polypeptide having BAIT activity include, inter 'afi^(i) isolating the BAIT gene or 
allelic variants thereof in a cDNA library; (2) in situ" ^ hy^ridj^on (e7g M "FISH") to 
metaphase chromosomal spreads to provide precise diomosomal location of the 
BAIT gene, as described in Verma et al., Human QromVsomes: A Manual of Basic 
Techruques/Pergamon Pres~s, New York (i^88);'£d.No^em Blot analysis for 
detecting BAIT mRNA expression in specific tissues. * " '. * " "~ 

Preferred, however, are nucleic acid molecules having sequences at least 90%, 
95%, 96%, 97%, 98% or 99% identical to the nucleic acid sequence shown in Figure 
1 (SEQ E) NO: 1 ) or to the nucleic acid sequence of thedeposited cDNA which do, in 
fact, encode a polypeptide having BAIT protein activity. * By V polypeptide having i; " '* 0 1 
BAIT activity" is intended polypeptides exhibiting activity similar, but not necessarily 
identical, to an actiyity'-of the B ATP protein of the invention (either the full-length 
protean or/preferably, the mature protein), as measured in a particular biological 
assay. For example, the BAIT protein df the present invention inhibits the proteolytic " 
activity of tissue-type plasminogen activator (t-PA). Briefly, the assay involves " 5 
measuring the inhibitory activity agairist : vari6us proteases, particularly tPA, using k 
single step chromogehic assay essentially as ^described (Lawrence, Strandberg, 1 — • 
Ericson, & Ny, - -Structure-function studies of the SERPEN plasminogen activator " 
inhibitor type 1: -analysis of chimeric sfiaioedlobp'nu^ts^Jl Biol: Chem:' 265: s " : * 
20293-20301). ^ : — ' r ~<^ — 

BAIT protein ihhibits proteolytic activity of t-PAln a'dose^deipendent manner 
in the above-described assay. Thus, "a polypeptide having r BAlT proteiri activity" ; : Jr - r - J 
includes polypeptides that also exhibit any of the same t-iPA^Ali^ting ^tivitiUiri tfe ? " ?r " 
above-described assay in a dose-dependent manner. Although the degreifof'dose- ~ Vilc '" r : 
dependent activity need not be identical to that of the B ATT ^irotein^ifeferibiy, *i' " 
polypeptide having BAIT protein activity" will exhibit substantially similar dbs£- * ' 3l ' r r ' ? ? ~" 
dependence in a given activity as compared to thcBATT protein (iie.; die 'candidate 
polypeptide will exhibit greater activity or not more than about'25-fold less and, r : 
preferably, nctfmore than about tenfold less activity relative to the reference BAIT 
protein). * * I : ^; • t. 

Of course* due to the degeneracy of the genetic code/one of drdinaiy skill in 
the art will immediately .recognize that a large number of the nucleic acid molecules 1 
having a sequence at least 90%, 95%; 96%, 97%, 98%, or 99% identical to' the 
nucleic acid sequence of the deposited cDN A or the nucleic acid sequence shown in' 4 ■ : - * 
Figure 1 (SEQ ID NO: 1 ) wiU encode a polypeptide "having BAIT protein activity." In 
fact, since degenerate variants of ^ these nucleotide sequences all encode the same " ; 



SUBSTITUTE SHEET (RULE 26) - 



WO 98/1*643 TO* r^i/ufwwi* 

29 

polypeptide, this will be clear to the skilled artisan even without performing the above 
described comparison assay/lt wil] be furdier je(jognized in the art that, for such 
nucleic acid molecules that 'are not degenerate variants, a reasonable, number will also 
encode a polypeptide haidng^XTf 'protein activity, this is because the skilled artisan 
is fully aware of amino acid substitutions that are either less likely or not likely to 
significantly effect protein function (e.g., replacing one aliphatic amino acid. with a ~ , 
second aliphatic iSnouio acid), as further described below. . , . 

Vectors and Host Cells " ' , 4 • r ,-, . . 

. The present indention, also.relajes to.yectors whichinclud^the isolated DNA. t 
molecules of the pre^nt invention, hostc^Us which ape genetically* engineered y^th t 
the recombinant vectors, and the production of AIT po^ - " 

thereof by recombinant techniques. The vector; may be,~fqr example, a phage,: c t 
plasmid, viral or retroviral vector. Retroviral vectors may be replication competent or 
replication defective.. Jn the latter case, viraL.prppagatipn generally will occur only in . 
complementing Jiost cells. 3 i q... : n: „:\ a? <>r'i 1 !q 

Xbfc polynucleotides be joined to.a vector- containing^ sdrctable. marker . 
for propagation in a host . Generally f a plasmid vector is introduced in a precipitate, * . 
such as a cajcium phosphate precipitate, on in a convex with a charged lipid. ; If the 
vector is a vittas, it mgy be packaged ki vit$>.using : an appropriate packapng cell line 
and then transduced into host cells. 

^P^err^^re ^€$to£s comprising exacting coptrol regions to the v : 1 
polynucleotide . of jn^rest, App|ppri^ ( ti^s,-a^ting factors may be supplied by the 
host, sypjpl^d a c^mplen^en^ing-vector o%supplied by the vectoritself upon : 
introduction into thsly>sL . , f . , jr n ~* ->h ; v- 

In certain preferred pmbo^ - 
specific expression, which may be inducible and/pr cell type-specific. Particularly . : ■ 
preferred apo x ng f such vectors, are .those inducible by environmental factors that are ■ . . 
easy to manipplate, such as -temperature .and nutrient additives. ; 

Expression ^ctors useful in t{ie,present invention include chromosomal-* 
episomal- and virus-derived vectors, e.g., vectors derived from bacterial plasmids, 
bacteriophage, yeast episopies, yeast chromosomal elements, viruses such as 
baculoviruses, papovayiruses, vaccinia viruses, adenoviruses, fowl pox viruses, 7 
pseudorabies viruses and retroviruses, and vectors derived from combinations 
thereof, such as^cosmids and phagemids. . . 7. ■ • ;: ^ - 

The DNA insert should be operatively linked to an appropriate; Among. • ; 
known bacterial promoters suitable for use in the present invention include the E. coll 



SUBSTITUTE SHEET (RULE 26) : 



W0 98/166&3 PCT/H59S/164M 

30: £ 

lad and ZacZpromoters, the T3 and:T7- proinotc^ihcYpf V^^^^ phage : r 1 r ' 
lambda PR and PL promoters, the ptoAipromoter andth^frp promoter. : Suitable - 
eukaiyotfc promoters include the CMV immediaie e^y promo^ the HSV thymidine 
kinase, promoter, the early and late SV40 promoters; the promoters of retroviral LTRs, 
such as those of the Rous sarcoma virus (RS-V3V andteet^dihioneih promoters, suclr r ' f 
as the mouse metallothionein-I promoter. -Other siiitabl6prbm6ters will known to 
the skilled artisan. -<:•: * .* -. :nqrvV:.r: \ \.« • • -1 

. The expression constructs will further cdril&rf sites Tdr : trahscriptibn initiation;-' 
termination and, in the.trar^cribed region, ^ribosdifiS^ijBdihg'site for traiislatidn. The*'' 
coding portion of the mamreiranscript^ expressed by the constructs will-preferably 
include a translation initiating at the beginning and a termination cotfon (UAA,- UGA 
or UAG) appropriately positioned at the end of the polypeptide^ be ; translated.^* 

As indicated;, the expression ^vectors will preferably include it least one> 
selectable marker. Such markers include dihydrofolate reductase, G418 or nebmycin 
resistance for.eukaryotic cell culture and tetracychne;«kanamycin or ampicillin 
resistance genes for culturing in E. coli md other bacteria. Representative examples 31 ; 
of appropriate hosts include, but are not limited to; bacterial cells, such as E c6li^ :i 1 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast celk; t: V-' 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells'such as l - 
CHO, COS, 293 andBo\yes melanoma cells; atfd plant cells. A!ppropriate Culture * - 
mediums and conditions for the above-de^ribed hcst^ - \ 

Among vectors preferred for.use^in bacteria include pQE70 • pQE60 and - : :V: 
pQE-9, available from QIAGEN; pBS vectors; Pbagescript vectors; Bluescript V- ; '7 yy - 
vectors, pNH8A, pNH16a, pNH18A, pNH46A,' available frbm ! Stratagehe;-and : j; ;:: ~- :v 
ptrc99a, pKK223-3, pKK233-3, pDR540;pRiT5 available from Pharmacia: T Among c 
preferred eukaryotic vectors are pWLNEO,;pSV2GAT> pOG44, pXTl : ahd pSG~ ' ; : r - : 
available from Stratagene; and pS VK3, pBPV, pMSG and pSVL available from * ; :Si 
Pharmacia, Other suitable vectors will be readfly apparent to the skilled artisan/ - r 

Recombinant constructs may be ktroduced-ihto host cells-using^ we^ - -* 

techniques such asinfeetiori, transduction, transfection, trahsvectioh, electroporation ' ' 
and transformation. . For instance, introduction of the construct into the host cell can ; * ~ 
be effected by calcium phosphate transfection, DEAE-dextran ihediati^ tninsfection, 
cationic lipid-mediated transfection, electroporation, transduction, infection or other 
methods. Such methods are' described ia many standard laboratory manuals,- such as- 
Davis et aL, Basic Methods In Molecular Biology ( 1 986). 

Transcription^of the DNA encoding the polypeptides of the present invention 
by higher eukaiyoies may be increased by inserting an enhancer sequence into the * v 
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vector. En^cej^are^is r acting^ele^ei|^ of AT usually about from 10;to 300 bp - 
in length that act to ^cf^e^F^scnpiioo^ .activity- of- a:promoter in* a given' host " • 
cell-type. Examples of^nhj^cep : i^u(teithe SV40 enhancer, which is located on the 
late side of.the, repIicadonj?p^ at bplOOto 270, the cytomegalovirus early promoter^- 
enhancer, the polyoma snhatjc? r : §p : the late sid^ of the replication origin, ' r . * • ^ : a 
immunpglobulin enhancer mdf4?l»^i^ ehfiancers. -?.■ : il 

For secretion of the translated protein into the lumen of the endoplasmic ' ! I : ± v > 
retic^um ? ,inta i the pejipk$i|HC .spag^imo theextracellular environment, appropriate 
sewtion^ig^ ipay^ Thesigrials^ * 

may be endogenous ta the polypeptide QiMhey may be heterologous signals. ' v . : 
t TTJie polypeptide may be expresaecUn. a modified form, such as a fusion " » 
protein, and jnay include not only secipiiori signals, but also additional heterologous 
functional regions^ Fpr^instancei-a region of additional amino acids,)particulariy *. 
charged amino acids;. may^added to the N-terminus of the polypeptide to improve r ''• 
stability and persistence in the host cell; during purification, oriduring subsequent 
. handling aijui storage. Also,- peptid^moietipj&maybeadded to the polypeptide to owm* 
facilitate purification. Such regions may : be rembvedprior to final* preparation of the \ 
polypeptide... Tfce addition of peptide -moieties to polypeptides to engender secretipn *>r 
excretion, 4p inq?rpve stability ai}<ito£aeilkAte purificatioh,\among others, are familiar 
and routine techniqi^? in $e art, - A preferred fi&ion protein comprises a Jieterologcms 'ft " 
region from iinmunpgl<*uH%^ For*., izi.xl . 

example, E£^ t G ^ ^3i<^adi^^ proteins 
comprising various pgrtiogs of constat regipq .of immunoglobulin inolecules together > 
witii anothej^human protein ojp-part thereof. In;many cases, the Fc part in a fusion, ^ 
protein is ; ttoroug^y,ady^^eous for usein therapy and diagnosis and thus results,'^ ' ^ 
for examplerin improved phannacokinelic properties. (EP-A^0232 262). On the-other 
hand, for som^uses it would,be desirably to be able to delete the Fc part after the 
fusion proteiahas been; expressed, detected afcd|)urified in the advantageous manner 
described. /This is the case when Fc portion.proyes: to be a hindrance to use in therapy 
and diagnosis, for example when the fusion protein is to be*used~as antigen for 
immunizations. In drug discpyery, for example, human proteins/such as hDL-5 has' 
been fused with Fg portions for the puiposfcjtf high-throughput screening assays to - ' 
identify antagonists; of hIL-5. See, D:3pmitnot : zl^ Journal of Molec^r" . i *>: . 
Recognition 5:52 : 58 (1995) and-K, Johanson et al., The Journahof [Biological v, . v. 
Chemistry 270:9459-9471 (1995). = v • .. ; \±> . . 

. Peptides and polypeptides of the present iijyentionxah be produced by a\ 
chemical synthetic procedures known to those of prdiiiary; skill in the ait -For 
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example, polypeptides up to about «0^90 : amino'^i*residu*es in-Ifeiigtli may be-- '* 
produced on a commercially available peptide synthesizer model 433 A (Applied 
Biosystems, Inc.;, Foster City, CA). Thus, as wil!.be tf&tiily-appM 
length mature BAIT polypeptide can-be produced synthetically 5 . 0 s - • i* ' - 

The BAIT protein can be.recovered andpunfkai fern recombinant cell cultures ir - 
by well-known methods including ammonium sulfate;:dr^th^ol-;precipitaiion, acid 
extraction, anion or cation exchange chromatography, phdsphccellulbse 
chromatography, hydrophobic interaction chromatography* affinity chromatography, 
hydroxylapatite chromatography and lectin ctom^bgf^Jhy:- f Kdost preferably, high- * 
performance liquid chromatography< n HPLC M ) is r employed for purification: 
Polypeptides- of the present invention include'naturally purified products, products of 
chemical synthetic procedures, and products produced by recombinant techniques ' 
from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher 
plant, insect and mammalian cells. Depending upon the host employed in a' 
recombinant production procedure, the polypeptides of the present invention may be 
glycosylated qranay be non-glycosylated.In addition, polypeptides of the invention 
may also;include an initial modified methionine residue^ in some cas6s as a result of - : 
host-mediated processes. \ r-:.:, :v_- r* • t. . : vtv * : a :\x 

BAIT Polypeptides and Fragment ~ 1- ^ o. ' « z i,:: .^^ ^: , 

The invention further provides ^isolaty ^AIT poiy^ 
acid sequence encoded by the depdsited^>NA; 6f tteiMfib ^cid seqiiehcihn Hgure " : ' 
1 (SEQE) NO:2), or a peptide dr polypeptide cc^ ;r : 

polypeptides. The tenns "peptide" and M bligbpeptide^^^ 

is commonly recognized) and each term can be ifaterchahg^biy as : thb cdntexf 1 Si 
requires to indicate a chain of at least two amino acids 1 coupled by ^eptidyi linkages. s ' : 1 
The word "polypeptide" is used herein for chains containing rriore thaii ten amino arid 
residues. All oligopeptide and polypeptide formulas or seqiiehces herein are written 
from left toright and in' the direction from amino tehnintis to carboxy termini^; ; - 

In addition to mature and N-terminal deletion forais of the prbteih discussed * ~ r ' 
above, it will be recognized by one of ordinary skill in the art that some amino acid ; " ' ' : 
sequencesof theBAIT polypeptide can be varied Without significant Effect of the ; " : 
structure or function of the protein. If such differences in sequence are' contemplated, * 
it should be remembered that theie will be critical areas on thi protein which determine 
activity. In general; it is possible to replace residues which form the tertiary structure, 
provided that residues perfdnning^^i^ar fanctionafe used." In other instances, the "' " 
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type of resadu^^y.Jpe^c^ the^'alteration occurs at a non-critical 

region of the protein/^ lobar, v.':-::^ »-sv -i ^ ; ^. . 

Thus r ;the inventfoifcfui^^ yariatiohs df the BAIT polypeptide which 

show substantial BAIT polyggpf&ife activity or wjiich include regions of BAIT protein 
sue!) as the;protein portions fiiseMfcsecl below. Such mutants include deletion v'i - 
insertions,; inversions, repeat^ and; type substitutions selected according to general-* 77 
rules known in the arjtso &iffleApkrisffat on activity. '^or example; guidance - * 
concerning how to make ftoejiptjipie^ly silent amino acid substitutions is pipvided in 
Bowie, J. U. et al., "J^edphering- the Message in. Protein Sequences: Tolerance to . 
Amino Acid Substkutipns^ Science 2^7:1306-1310 (1990); wherein^he authors " 
indicate that there are : two roain, approaches for studyingthe tolerance pf an amino acid 
sequence to change. The. first jnetho^ relieson the process of evolutiQn, itfwhich- '•■ 
: mutations are either accepted, or rejected by natural selection. The second* approach 
uses genetic engineering introduce amino^id changes&t specific-positions of a ^ 
cloned gerje and selection^ or sevens taidentify sequences that maintain functionality; 

As the authors state, .these studiesihave revealed that proteins are surprisingly 
tolerantrof amino acid substitutions.- The aulhca^ further. amino acid - 

changes are likely to be permissive at a certain position of the protein. *. For example, 
most buried amino acid residues require nonpolar side chains, whereas few features of 
surface side chains are generally conserved. Other suchphenotypically silent^ ^ s I 
substitutions are Ascribed in Bowie, JJJ f ef. supra* and^Jthe references cited, -j 
therein. Typically seen as. conservative substitutions £re the replacements, .one for 
another, among toe ^ahphatic.amm interchange of the 

hydroxy} residues^Ser ^d.Thr, exchange.pf the acidic residues Asp and Glu, . . r 
substitution between toe,amidte jesidiies A^sn and Gin, exchange of the basic residues 
Lys and Arg and replacements among the, aromatic residues, Phe, Tyr. , ^ r : * - 

As described above, the BAIT polypeptide includes, a reactive center loop : s , 
(RCL) which interacts with its target proteinase. Short peptides (e.g., 8-30 residues) ? 
containing this loop sequence will bind ? to Pi^.and convert it to a substrate for. the 
target proteinase. Such peptides are therefore^ antagonists otBATT and aba-form part 
of the present invention.. Further, niutants of BAIT with enhanced function are. also 
provided by the invention, including : RCL, replacements to increase inhibitory actiyity . 
with tPA, trypsin or thrombin; mutations foajjnerease structural stability .or clearance 
half-life ; and mutations which enhance or block association with cofactocs.. One of- . 
ordinary skill would appreciate that such mutants can be designed and tested using, . . . 
for instance ^ the methods described for other serpins. in the references cited in the . . 
section above on "Serpin Mechanism." 
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The polypeptides of the present mveritioh are preferably prbvi'd^ iii an 
isolated form, and preferably are substimtiaUypuri^ produced 
versionof the BAIT polypeptide can be'substantiauy-punfiedby die method^escribed 
in Osterwalderetal., 1996; supra- -' * -I .t iv.cL-.it-rr. • ; 

The polypeptides of the present invention" ihclMeQie polypeptide encod^l by : ' 
the depositedcDNA T ihcluding ; the leader^the-ihafiirepolyp^ the : 

deposited cDNA minus-die leader (i.e M me'rriamre^oMH); the polypeptide of Figure 
1 (SEQ ID NO:2) including theieader, the polypeptidettfFigure 1 (SEQ ID NQ:2) ; '- 
minus the leader, as well as-polypeptides which i have r at 7 least90% similarity, more '•' 
preferably at -least 95% similarity , and still more-preferably at least 96%/97%, 98% or ji 
99% similarity to those*described above. Further polypeptides of the present invention ' 
include polypeptides at least 80% identical/ morepreferably at least 90% or 95% :> 
identical; still more preferably atleast-96%, 97%, 98% or 99% identical to die 
polypeptide encoded by the deposited cDNA, to tfie polypeptide of Figure 1 (SEQ ID ' 
NO:2), aind also include portions of s'ucn polypeptides with at least 30 anuno acids' " 
and more preferably at least 50' aminti acids. ■ l " ° -' ■'. .'} 

By "% similarity" for two polypeptides is intended a similarity score produced 
by comparing the amino acid sequences ofthe two polypeptides using the'Bestfir "' n - y 
program (Wisconsin Sequence Ahalysis'PackagerVersiori' 8 for Unix, Genetics "• ' 
Computer Group, University Research Park,~575 Science 7 Drive; Madison; WI : ° • 
5371 1) and me default settings -for d^ uses the Ideal 1 

homology algoritlmi of Sntim : and"w^ y 
2:482-489, 1981) to find the best segment of similarity between two sequences. 

By a polypeptide having an amino acid sequence at least; for example;~95% ; ' 
"identical" to a reference amino.acid sequence: of a-BATE polypeptide is intended that 
the amino acid sequence of the polypeptide is identical to the reference sequence a- uv a: 
except that the polypeptide sequence may include up to five amino acid alterations per: : 's ■ 
each 100 amino acids ofthe reference amino, acid ofthe BAIT polypeptide! In other r v 
words, to obtain a polypeptide having an amino acid sequence at least 95%. identical to v. -5 
a reference amino acid sequence, up to 5% ofthe amino acid residues in the reference-o .-jj-j 
sequence may be deleted or substituted with another amino acid, or a numberpf amino i . 
acids up-to 5% of the total amino acid residues jn the reference sequence may be . 
inserted into the reference. sequence. These alterations of the reference sequence may - 
occur at the amino or carboxy terminal positions of the reference amino acid sequence . ' i 
or anywhere ; between those terminal positions, interspersed either individually :amohg 
residues in the reference sequence or in one or more contiguous groups within the , 
reference sequence.; , ,, _„ . .. 
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As a practi^aLjnaO^ is at least 90$^ 95%, 

96%, 97%, 98.% or .99%.idenjti|?al tp/far instance, the Amino acid sequence shown in 
Figure. 1 (SEQID NO;2)/)tttt^e ai^^ encoded by deposited cPNA 

clone can be determined conventionally using known computer programs -such the 
Bestfit prpgram.CWisconsin Sequence Analysis^Package, Version : 8 for Unix, 
Genetics Computer Groug^Upivprsity Research $ark, 575 Srience Drive, Madison, 
WI^371 1). When, using BestfitiOiymy. other sequence alignment program to , 
determine whether aparticMlat s^uence,is,:fpr instance,.95 : ^ identicaj tp a reference * 
sequence according, to the prwent,{ixy(Mi|ipn; thej)aj^eters-are set, of cqurs&such 
thajt the percentage of identity is calculated ove^ $e fijJl length of the reference; an^no. * 
acid sequence and. that gaps in homologyiof up:to : 5% of the totaljnumber of amjino : 
acid residues in the reference sequence are allowed. : ; (r .i u 

The polypeptide of thf prQsent'inyentipn could be> used as a molecu}ar weight :i 
marker omSDS-PAGE gels or.on/nolecuter sievg gelfiltration columns using. ~\ 
methods well known to those of skill in the art-:As4e?cribed.in detail belpw, the, A r_ 
polypeptides of the present invention can also ]be used to raise polyclonal, and ~ ~ 
monoclonal antibodies, which, are useful in^assays for detecting, BAIT protein v 
expression a$ described belowor as antagonists, capable of enhancing r or inhibiting *,<•...-. 
BAIT protein function, (Further, such pol^qstide^ can be usedin the yeast ; y : : 
two-hybrid system ^^capture" B^JT protein binding proteins : which are candidate ^ :r: 
target proteins for BAIT inhibition, aocoidi^g to tteprespnVinventipn.. : ^The yeast two; 
hybrid sys^m is .described in Fields md^o^g r J^amr^j34Q:245-2^ (1989>., \- , : • t 

Epitopt-bearing portions, of 'BAIT Polypeptides, a". r\ . i \ : i 

-In another aspect, the invenfibn^provides a- peptkie'dr polypeptide comprising - 
an epitope-bearing portiortbf apolypeptide of the inventions The epitope of this 
polypeptide^portion is an immunogenic orantigenic epitope of a polypeptide of the 
invention; An "iriununogenic*epitope" is defined 4s a part of a proteinthat elicits an- * 
antibody response when thfe whole pirotein is the immuftogenr These immunogenic 
epitopes arel)elieved to be confined to sl few: foci oh the molecule. * On the other hand, 
a region of aprotein molecule ta which an antibody can bifid is defined as an - s 
"antigenic epitope." The number of immunoge&ic epitopes of a protein generally*"- " 
less than the number x>f antigenic epitopes. See, for instance, Geysen et al., ProS.' 
Natl. AcadiSci. USA 81:3998* 4002 (1983). ' * ;r . ; v .i' - 

' NonJimiting examples of antigenic polypeptides df pfcptides r that can tfe-used " 
to generate BATT-specific antibodies include amino acid sequences -sho wn In Pigure 1, 
as follows: a polypeptide comprising amino acid residues from about Val' 3ru>aboiit 
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Leu 47 (SEQ ID NO:2); a polypeptide^oraprising amirioicid residues from about Leu ' 
62 to about Ser 88 (SEQ ID NO:2); : a poly^ residues'- 
from about Val 155 to about Ala 175 (SEQ'ID NO:2); j a' polypeptide comprising amino " 
acid residues from about Phe 186 to about Pro" 21S'(SEQ ED NO:2); a polypeptide 
comprising ? aiiiino acid residues frbm about Tyr 22$ to about fie 239 (SEQ ID' NO:2); 
a polypeptide comprising amino acid resfdues'fibm-about Leu 243 to about Leu^S 
(SEQ ID NO:2); a polypeptide comprising a^o'acid^residues from about Arg 380 to 
about Gly 386 (SEQ ID NO:2);-and a polypeptide comprising amino acid residues " ' 
from abouLMet 395 to about ^ . 
inventor has detennined that the above polypeptide* fragments are antigenic regions of 1 
the BAIT protein based on an analysis of the BAIT amino acid sequence using the 
Jameson-Wolf "Antigenic Index" (Figure 3). 'Methods for determining other such 
epitope-bearing portions of the BAIT protein are described in detaifbelbw: 

° As to the selection of peptides or polypeptides bearing an antigenic epitope - 
(i.e., that contain a region of a protein molecule* to which an antibodyxari bind), it is * : 
well known in that ait that relatively short synthetic peptides that mimic part of a : ■ ' • 
protein sequence are routinely enable of eliciting ah antiserum that reacts with the ■ • ~ 
partially mimicked protein. ? See, for instance; Sutciiffe, J." G., Shinhick,' T. M.; i! 
Green, N. andXearnetfltA. (1983>*Ahtibodies that react with predetermined sites • 
on proltms f \ Science, 219:660^666. Peptides capable of eliciting'protein-reactive sera - 
are frequently represented in the pnmary sequence 1 of a protein, cari be characterized ! - v< ' 
by a set of simple chemical rules," and are <^nfined neitherto immimodomiriant i ;V| c - 
regions of intact proteins (i.e., immunogenic epitopes) ndr to the amino or carbdxyl :i > 
terminals. Peptides thatare extremely hydrophobic and those of six orfewerresidues ? 
generally are ineffective at inducing antibodies that bind to the mimicked protein; r: * 
longer, peptides; especially those containing proline residues, usually are effective. 
Sutciiffe et aL, Jwj7ra, at 661. For instance; 18 of 20 peptides desighed accdrding to v: 
these guidelines, containing 8-39 residues covering 75% of the sequence of the r ~ 1 ' y 1 
influenza virus hemagglutinin HA 1 polypeptide chain, induced antibodies" that reacted " : - 
with the KAl k protein or intact virus; r, ahd 12/1 2 peptides frorii the MuLV polymerase- ' ; 
and 18/18 from the rabies glycoprotein induced antibodies that precipitated die - " - l . " *■ r - :z: : - 
respective proteins. ' ' ' ; " 1 • - ; . 'r . m wi* % -r c 

Antigenic epitdpe-beanng peptides and polypeptides of the invention are 
therefore useful to raise antibodies, including monoclonal antibodies;" that bind ^ A 
specifically to a polypeptide of the invention. Thus, a high proportion of hybriddmas* i: 
obtained by fusion of spleen cells from" donors immunized with an antigen- " : 
epitope-bearing peptide generaUy^secrete~ antibody-reactive with the native protein. ; 
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Sutcliffe,et al 7 , supra* at663/ ; Jbe an^T^esfa|sed.by antigenic epitope-bearing 
peptides or poiypeptides.^^fa^ protein, and antibodies to 

different peptides may,^ m^fo; ; traekiag the fae of various regions of aprotein 
precursor which jmdergoe^^^r^^slational processing. t The peptidesand j m . : ^ 
anti-pepdde anpbojdies may be -ujgd, in a variety of qualitative or quantitative assays for 
the mimicked protein^for ins^c^j^ rompe^ition assays since itrhas been shown that )C 
even short peptides (e.g., aljout,9,fgiigo acids) can bind A and displace the larger u r 
peptides jbdnimunoprecipitation assays. See* forinstance,. Wilsonret^.;:C<?// 
57:767-778 (1984) at ^^juiti? peptide ^ntibodjes of the in vention also are f -. 
useful for purification of tte , t a 
chromatography using methods well kno^Ti in : thc^ul»: m s S p* ... r . • ^ 

Antigenic epitope-bearing peptides and polypeptides, of the invention designed 
according to the above guidelines preferably contain a sequence, of at least seven, 
more preferably at least nine.and most preferably T between^about r 15 to jatout 3Q amino 
acids contained within the amino acid^uence of a polypeptide of the invention. 
However, peptides or polypeptidesxomprising a larger portion of an ^np acid 
sequence of a polypeptide of the invention, containing about 30 to about 50 amino tl > 01 
acids, or any/length up to and^including the entirf amino acid sequence of a - ti • 
polypeptide of the invention,; also are jconsidei^ epitope^ , * 3 v 

polypeptides .of the invention and also are u§eM,for. inducing antibodies t£a{ reatpt j 
with the mimckedpr Preferably, the anpdno acidseguejnce of the /V/ v r u : 
epitope-bearmg,peptid£ is t ^elected tqprqvide substantial; solubility in aqueous solvents, 
(i.e., th^ ^uegce mclu^ hydrophobic 
sequences^ preferably ^yoi^ied^and sequences containing proline residues are ..: ~ . 
particularly. preferred. : j rrtSl , } * • ■ i „ ; j. ; .- • » : ; : - 

The epitope-rbearing peptides andlpolypeptide$.of the invention may be - ^ r 
produced by any conventional means for making peptides or polypeptides including - ^ 
recombinant^peans using nucleic acid moleculesof the inventioji. For ipstance^ a ■ , . 
short epitope-bearing amino acid sequence may be fused to a larger polypeptideiwhich r. 
acts as a cajxipr^uring recombinant production and purification, as well as.during 
immunization to produce anti-jp^ptide . 
be synthesized using known methods of chemical synthesis. For instance,;Houghten . . 
has described a simple .method for synthesis of large numbers of peptides, such a$.. 
10-20 mg of 248 : different 13, residue peptides representing single aminp.acid .variants 
of a segmeijt of the HA1 polypeptide which- were prepared and characterized ^(by . 
ELISA-type binding studies) in less than four weeks. . floiighten, (l? 85 ) 
"General method for the rapid solid-phase synthesis of large* numbers of .peptides:.. 
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specificity of antigen-antibody interaction at the levet : bf-individual anuno acids." " r ' 
Proc. NatL Acad. Set USA S2:5131^5135.~This : ".Simultaneous Multiple Peptide 
Synthesis (SMPS)"'process is further described itfU.S: -Patent No; 4,631,21 1 "to 
Houghten et al. (1986). In this procedure the individual* resiis for the solid-phase * 
synthesis of -various peptide are contained in separate soivehPpermea&le packets, * * 
enabling the optimal use of the many identical repetitive steps involved in solid-phase 
methods. /A completely manual procedure allows 5Q£WQ0O6r more syntheses to be 
conducted simultaneously. Houghten et al., supra] iat 5 1 " • " : ' 1 ■ - 

Epitope-bearihg peptides arid ^polypeptides of theirivehtfon^areuised tb induce 
antibodies according to methods well known *ui the art. See, for instance, Sutcliffe et 
al., supra; Wilson, etal., supra; Chow,;M. ef di; Proc. Nail. Acad Sci: l/SA * 
52:910-914; and Bittle, F. J. et aL, J. Gen. Virol. 65:2347-2354 (1985)/ Generally, 
animals may be immunized with free peptide; however, anti-peptide antibody 'titer may 
be boosted by coupling of tfie peptide to a macromolecular carrier, such as keyhol£ 
limpet hemacyanin (KLH) or tetanus tbxbid.- For instance, peptides containing >f 
cysteine may be coupled to a carder using a linker such as 7f , : ' cr - 

m-maleimidobenzoyl-N-hydroxysucciniroide ester (MBS), while other peptides may ■ 8 ' 
be coupled to a- carrier usiri£ a mbregeneral linking agent such as glutaraldehyde. : "\ 
Animals such as rabbits, rats and mice are immunized wi th ? either free or • * ;: : . - - - ' 
canier-coupled peptides,' foi' instancie; by intraperitoneal" anWor intradermal injection ; 
of emulsions containing about 100 g peptide^or- carrier protein and-Freuriti's adjuVanL* 
Several booster injections may be 'needed; for instance, at intervals of about two 
weeks, to provide a useful titer of anti-peptide aihtibody which'tab Wdetecited; for 
example, by ELISA assay using free peptide- adsorbed tb a sbli(T'surface: : The titer of 
anti-peptide antibodies in serum from ata immunized animal may be'increased by • - ^ 
selection of ahti-peptide antibodies, for*instance, by adsorption to the peptide on' a- " ■! * ' : 
solid support and elution of the selected antibodies according to rhethods'well known' " 
intheart . ''• ' ■ - ' .v.-.- : - :::>" 

^Immunogenic epitope-bearing peptides of the invention, i.e., those parts of a' ; 
protein that elicit an antibody response when the whole protein is the immiihogen, are" 1 
identified according to methods known in the art.- For instance^ Geysen et al., : -supra, * r 
discloses a procedure for rapid' concurrent synthesis on solid supports of hundreds of 1 
peptides' of sufficient purity to react in'ari enzyme-linked immunosorbent assay. : " 
Interaction of synthesized peptides-with antibodies is then easily detected without : r 
removing them from the support. In this manner a peptide bearing an immunogenic 
epitope of a desired protein may be identified routinely by one of ordinary skill in the 
ait For instance, the immunologically important epitope in the coat protein of 
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foot-and-mouth ^^^^^SY^ic^a^ j>y Geysepetal. with absolution of seven 
amino acids by synthe§is ; .of an overlapping set of all 208 possible hexapeptides , :s , 
covering tlje entire 2 13 aminq acid sequence of the protein. Then, a complete _ - u 
replacement $et of peptides .jj^uMch in turn at y; 
5 every position .within the epkop^werc synthesized, and the particular amino acids 

conferring specificity for the r reactjpn with antibody were determined. Thus, peptide n . 
analogs of the epitope-bjearing peptides of the invention, can be made routinely by this -,■ , 
method. U.S. Patent No. AjgSJQ to43eysenj(1987) further describes this method 
of identifying a.p^ptide bearing>an in^nunpgenic epitppe of a desired; protein.. J 
10 . Further still, U.S. Patent No. ; 5, 194,392 to Geysen (1990) describes a ^ 

general method of detecting ordetermining the sequence of monomer^ (amino acids or i: 
other compounds) which is a topological equivalent of the epitope (i.e.,.a /. J 
"mimotope^ which is complementary to a particular paratope (antigen binding site) of 
an antibody of interest. More generally, U<SL Patent No.4,433,092 to Geysen t ; 
15 (1989) describes a method of detecting or determining a sequence, of monomers iwhich- J 
is a topographical equivalent of a ligand which is complementary to the ligand binding 
site of a particular receptor of interest. Similarly^ U.S. Patent No. 5,480,971 to , 
Houghten, R. A. et aL (1996) on Peralkylated Oligopeptide Mixtures discloses linear.; . . | 
Cl-C7-alkyl peralkylated oligopeptides and sets and libraries of such peptides, as well 
20 as methods for usiiig such oligopeptide sets, and libraries fqr determining the sequence r. . : 
of a peralkylatedoligppeptide that preferentially binds to an; acceptor molecule of, . ; - 
interest. Thus, non-peptide analogs of the.epitopejbearing peptides of the invention 
also can be i^ade,routinely ; by Aesemethods. ; : .; - ;, y . 

Asoneqfsk^m 
25 invention and the.epitope^bearing fragments,^ 

with parts : of the constant domain pf immunoglobulins 4 (IgG), resulting* in chimeric r 5 
polypeptides. These fusion protems : faciUtate purification and show an 
half-life in vivo. This has been shown, e.g., for chimeric proteins consisting of the • /„ >• 
first two domains of the human CD4-polypepti.de and various domains of the constant 
30 regiops of the heavy or light chains of mammalian immunoglobulins (EP A 394,827; , 
Traunecker et d., /Varwrer 557:84-86 (4988)). Fusion proteins that have a . ; 
disulfideJinked.dimeric structure due to the IgG part can also* be more efficient ur r% 
binding and neutralizing other molecules than the monomeric BAIT protein pr,protein / 
fragment alone } (Fountoulakis et aL, /. Biochem. 270:3958-3964 (1995))., 
35 .. ... n . • . ... .. 
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Diagnosh of Nervous System-Related Disorders' - • v - ' : >. 

The present inventors have ctfscovered thM'B^ human 
brain, and to ,a much lesser extent in adult parifereias aSd-aduIt heart More 
particularly, by Northern blotting a 2 kb mRNA"wis expressed mostiy in adult brain ' 
(at a.relative level of -5X) and to a much;lesser exteht in a&iiltpancreas (-1 X) and 
adult heart (H5.5X).. Adult tissues not expressing signafidant : aniounts of mRNA 
include placenta, lung, liver, skeletal muscle, kidney* spleen, thymus, prostate/testis, '* 
ovary, small intestine, colony and peripheral blood leukocytes; In addition, in the 
nervous system a 2 kb mRNA was seen in cerebral cortex, medulli; occipital lobe, 
frontal lobe, temporal lobe, putamen,. and spinid coid 'but not in cerebellum. In the 
chicken, neurose>rpin, the presumptive ;ortholog of the human BAIT protein, was 
found to be secreted from axons of both CNS and PNS neurons.- Osterwalder et al.,- 
supra. The most prominant expression of neuroserpin inadult chickens is found in 
the hyperstriatum accessorium,.the.rieostriauin and-the hippocampus,- plastic regions 
of the adult brain involved in processes of learning- and memory where a subtle J ' 
balance between and anti-proteolytic activities seems to be required for appropriate 
synaptic function. Id at 2951. Further, transgenic mice with an enhanced ."-V r - 0: 
proteolytic activity.in the cortex and hippocampus due 1 to overexpression <if 
urokinase-type plasminogen activator (u-P A) have been' found to exhibit impaired' ' ' 
spatial, olfactory and.taste^aversioh learning. '^. -Ei^er ^ r - 
serpin inhibitor of u-PA, PNI (described above) by homologous recditibinaftori leads : ^ 
to reduced long-term potentiation (LTP) of learning, 1 whCTe^^bverexpressioh of PNI 1 
results in enhanced LTP of hippocampal neurons. Id: The available ot>servatic«is ^ 4 
on temporal-spatial patterns of expression of neuroserpin the chicken and BAIT J ' : 
polypeptide in human tissues implicate BAIT as a regulator for syhaptogenesis and 
the subsequent remodelling^ processes including synapse elimination rather than " u * 
neurite outgrowth. Id ... v/ ■ ' *r* '* 

: Accordingly , -f or a number of disorders of the central or peripheral nervous 
system, significantly higher or lower levels of BAIT gene expression : may be detected 
in certain tissues (e.g., adult brain, embryonic retina, cerebellum and spinal chord), or : - 
bodily fluids (e.g., serum, plasma, urine, synovial fluid -or spinal fluid) taken from an 
individual having such a disorder, relative to a "Standard" BAIT gene expression 
level, i.e., the BAIT expression level in healthy tissue from an individual not having : * r 
the nervous system disorder. Thus, ^invention provides a diagnostic method useful ::] 
during diagnosis of nervous system disorders, which involvesr (a) assaying BAIT' 
gene expression level in cells or body fluid of an individual; (b) comparing the BAIT : 
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gene expression level with a stan(iatfi Bj^gene:expression level, whereby an 
increase or decrease in the assayed BAIT gene expression level compared to the 
standard expression ^ leveUjs^^^ve^C disorder Jn^the nervous systeift. - 

By individual is int^c^BSOTO preferably humans, 11 • 

including adults, cWldren 0 babie§ ^djembryos or fetuses at all stages of development 
of the nervous system. By ;; 4 aieasimog:the expression level of die gerie encoding the 
BAIT protein" is intended qualitatively or quantitatively measuring or estimating the 
level of the BAIT protein prjfeg ley^ojf;the mRNA encoding the BAIT protein in a 1 
first biological sample either direjctly (^g.,;by^etera^hg.oi^estim^iig absolute 
protein Jeyel or mRNA level) or rel#iyely<fLg., by comparing to the BAIT protein-' 
level or .mRNA level ma second biological-sample)... Preferably; the BAIT protein 
level or mRNA leyel in tlje firs^ Jbiologiqal sampie^is measured or estimated and 
compared to a standard BAIT protein level or mRNAievel, foe standard being taken- 
from a second biological £ample : ob tailed iram an individual* notfhaving the disorder cv - 
or being determined by averaging levels from a population of individuals not having a - 
disorder of the immune system^ As wjlj be appreciated in the art-^nce a standard - * 
BAIT^rotein level or mRNA level is known, it canbe used repeatedly as a^standaid ' r: 4 
for comparison. -, n .1 k • . o:>}.:r 5 <:«.: .< 1 v ..*o ; rj* ....; r ' \ 

By "biological sampled is intended any biological sample obtained foom*n • 
■individual, , body; fluid, qell tige, tissue *cult3W ? oEother source which contains^BAJT^ 
protein orm^NA- As^dic^d r biplQgical'5arnples include body fluids-(sueh aS ser^' 
plasma, lupe, ^novi^Jflyid and spiral fluid) which contain secreted nature BAIT 
protein, : ^ervou% system ^sue^d other tissue. sources, found to express BAIT or a 
BAIT iw^tor^Meti^fo? obtaining tissue biopsies and body -fluids from mammals :< 
are well known i^ the-arL ^erie thp biological, sample is to include mRNA, a tissue = 
biopsy is thej>referred source. :Ci :A j^r. a - Z •« f c~i - T-"- v - 

. The praenUnvez^tion is useful jfor diagnosi&bf various: nervous system— . -< : : 
related disorders in mammals, preferably humans. Such disorders include unpaired : 
processes of learning and memory, including impaired spatial, olfactory aiidl taste- 
aversion learnings learning and memory impairments associated with Alzherinier's : 
disease, and the.like. t. . ^ . ^ - - • v • : : 

.Total ceUular Rl^Ai can be isolated from a biological sample using any suitable - 
technique such as the single-step guanidi;&um-tWocyanate-phe^ 
described in Chomczynski and Sacchi, Anal. Biockem. 162:156-159 (1987). Levels 
of mRNA encoding the B AIT prqteip are then, assayedaising any appropriate method. 
These include Northern blot an^ysis, Sl : Nuclease mapping, the 
reaction (PCR), reverse transcription in combination withihe polymerase chain 
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reaction (RT-PCR), and reverse -tranJcriptioh L iri cbmbraafibnwim me-figase chain : > 
reaction (RT-LGR). . • ' : ■"■■■-T< -.ii ro ■>;.j.ii.rj.'-' ? :. r: ... • 

Northern blot analysis can-be performed a^de'scribsd in Haradtfer ai, Cctf * : 
dJ:303?312 (1990). Briefly, total RNAis^repared froma biological' sample as- "' ••*••' 
described above. For the Northern blot, the RNA is denatured in an appropriate : r 
buffer (such as glyoxal/dimethyl sulfoxide/sddium phosphate buffer); subjected to 
agarose, gel electrophoresis; and temsferred ^ After the 

RNAs have beenlinked to the filter by &WlU^}^mtetM ! ^ti^iidhcd'm a - 
solution containing formamide, SSQD&titifficotaBi^ sperm, ' 

SDS, and sodium phosphate buffer:. BATT prbtein cDNA labeled according to any 
appropriate method (such as the %-mdtipnmed DNA labeling system (Amersnam)) 
is used as probe. After hybridization overnight, the filter is washed-and exposed to 
x-ray film. cDNA for use as probe according" to the present invention is described in- 
the sections above and will preferably be atleast -15 bp in length. i" * ' 

•• /S1 mapping can be performed as described ktn^etaUi' Cell 49:251 
(1987). To.pnsparc-probe-ONA for use in S l ; 'mapping, the sense strand of ' "■' 
above;described cDNA-is used as' a template to synthesize labeled antisense DNA. ! 
The antisense DNA can then be"digested' using an appropriate restriction' endbnu'clease 1 
to generate further DNA probes of a'desired length. Such antisiense probes are' useful 
for visualizmg-protectedban^ V; :■< 

encoding the BAIT protein); NarS5eri6lot ahaly&"daii-be pexfonn&i'as described- ' J ' :u 
aboveir- 1 U ..v: j.r.O-.'-j: r:z r\r.-! , .v .j:;<'..h :hr.'. ;yi'z^:. r ov <*.'>.,-?..• 3.h„. ' i-'i 

Preferably, levels of mRNA encoding the BAIT protein are assayed using the • nl 
•RT-PCR method described in Matino et at, Technique 2:295301 (1990)f By this 
method, the radioactivities of the "ampiicons" in the polyac^laniide gel tahds are u "i-"--' 
linearly related to the initial concentration of the target niRNA. Briefly, Qiis" method ^ ! ' - 
involves adding total RNA isolated from a biological sample in a reaction mature 
containing "a RT primer and appropriate buffer. After incubating for primer annealing, 
the mixture can be supplemented with *RT buffer, dNTPs, DTT, RNase inliibitbr and 3 
reverse transcriptase. After- incubation to achieve reverse transcription of the RNA, ' " : 
the RT products are then subject to PCR using labeled primers. Alternatively, rather 
than labeling the primers, a labeled dNTP can be included in the PCR reaction •'- • '• 
mixture. PCR amplification can be performed in a DNA thermal cycler according to : " a 
conventional techniques; After a suitable number of rouhds to achieve amplification, 
the PCR reaction mixture is electrophoresed on a polyacrylamide gel. Aftbr drying the 7 
gel, the radioactivity of the appropriate bands (corresponding to the mRNA encoding 
the BAIT protein)) is quantified using ah imaging analyzer. RT and PGR reaction 
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ingredients and , cp^ti^^^^Maijd gel^oncppjmtioDs^and labeling methods are .m 
well known in the art Variations on the RT-PCR method will be apparent to the y 
skUled. artisan* ; Any set of oljgpqiwleotid^prifners which will amplify reverse 
transcribed targgt mRNA; pambejus^^d can Jbe' designed as described in the sections-^ 
above. : , r.&n: o^nnnsh.'i x t^' !«. "»•- * "* '* : 

Assaying BAIT protemJey^sJn a bjqlogjcal sample can bccui^ using any : 
art-known method. .PrefiOT^^ proteinievels in a biological- sample 

are antibody-based tectyEdquej|j-P^ri example, BAIT protein expression in tissues' can ' 
be studied with classic^ jn^^ Inihese, the specific) . . >sc 

recognition. is provided by tJi&priucn^/antibgdy (polyclonal or .monoclonal) butthe. i 
secondary detection, system can utilize fluorescent, enzyme, or other conjugated * £>* 
secondajry antibodies; As a result^ ^ immunqhistolpgicalistaining of tissue section z> 
for pathologipaj examination is obtained* Tissues eon alsp be extracted, e.g., with: . : -? 
urea and neutral detergent, for the liberation of BAKT^irotein for Wjestera^blot or ; : 
dot/slot a$say (Jalkanen v M., et at, Jl CelL : Biol /0/;?76-985 (1985); Jalkanen, M., 
etal. t J. Cell. Biol 705^3087-3096 (1987)).7 fa tfi*s technique, which.isibased on the- 1 > 
use of cationic solid phases, quantitation of B ATT protein can. be iaccomplished using' - o. 
isolated BAIT protein as a standard T^,technique;c^alsp:he ^Ued to body : - .iT 
fluids; t With J thesj? : ^amples; p. molar concentr&iign of BAIT protein,will aid to sefcv.?: * - 
standard ya^ue§-of BAJT^protein content <foh$$erent body, .fluids-like serum, plasma, 
urine, spinal, fluid* etc^ can then be-^ 

set using values from healthy individuals, which can be compared to those obtained* 
from a test subject.^ - j:0 - j . ]/• ? . ; ^r-u' * '-Wrr ' a! .« ~<\ 

\ Qther ^ti^y^bassd^ettods useful for detecting BAIT protein genfe t r; l vr i - "." : 
expressipn include immunoassays such as the enzyme linked immunosorbent assay »ri : 
(ELISA^dAe- radioimmunpassay J^LLV). For example, # BAIT protein-specific . ,i ~ 
monoclonal antibody -can be used both as an immunoadsortjfcnt arid as' an s '/ i sv ; 
enzy^ie-labefled probe to detecj and : quantify-the BAIT protein. The: amount of B AIT. : 
protein present ,ip the sample can be calculated by reference to the amount present in a ! 
standard preparation using a linear regressionxpmputei; algQrithm. Such an ELISA : 
for detecting a tumor antigen is described in Iacobelli et al> Breast Cancer Research . „ 
and Treatment 11: 19-30X1988). In anotherSJSA assay t .&yoi distinct specific r: o t >. 
monoclonal antibodies canbe used to detect BAIT protein in a body .fluid. Irtthis . 
assay, one of .the antibodies is used as the immunoadsorbent arid the other as. the 
enzyme-labeled probe.:.; : { ... • ~, • - u • o-.^-i^Sf'i: ^u/Z r n,.:-r V 

The above- techniques may be conducted essentially as-a "one-step? or •: 
"two-step M ( assay» The "one*step? ; assay • 
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immobilized antibody anci, without washing; contacting die mixture* withthe labeled 
antibody.- The "two-step" assay involves washing before tontactingthe mixture with ' 
the labeled antibody.- Other conventional methods niay : ^so bfe employed as suitable. " 
It is usually desirable to immobilize one component of thS 'assay %stem on a support, * ' " 
5 thereby allowing other components of the system to be brought intb : contact with the >,; 
component and readily removed from the sample. rrt 

: Suitable enzyme labels include, for example; those from the oxidase group, 
which catalyze the production of hydrogen peroxide reacting witfrsubstrate. c 
Glucose oxidase is particularly preferred as it has gocd stabtfityand its substrate ! ; ' 1 
10 (glucose) is : readily available; Activity of an bxidase Ibbel may be assayed by 

measuring'the concentration of hydrogen peroxide formed by the enzyme-labeled • 
antibody/substrate reaction. Besides enzymes, other suitable labels include * 
radioisotopes, such as iodine (^1, |2, I)| carbon ( i4 C)Vsulfur ("S), tritium ( 3 H), 
indium'( ,12 In), ind technetium (""Tc), and fluorescent labels, such- as 'fluorescein and ' ri 
15 rhodamine, and biotin. ' •* " -■ ■ 

In addition to assaying BAIT protein levels in & biological sample obtained* f * c 
from an individual, BAIT protein can also be detected in vivo by imaging; Antibody 
labels or markers for in viva imaging of BAIT protein include those detectable by f *" 
X-radiography,NMRorESR. For X-racUography, suitable labels include ~ -° : s 
20 - radioisotopes such as barium 6rceisium, : whieii emit de r tectable : rkUation but : are not 

overtly harmful to the subject- Suitable markers for NMR and ESR include tliose with' x 7 
a detectable Characteristic spin, such as deuterium, J wfiich may be incorpk>raifecl into the 
antibody by labeling of nutrients for the relevant hybriddma.^ 4 c ■ <l - ' : ' 1 * - 
A BAIT protein-specific antibody or antibody fragment* which has beeii labeled " J _i 
25 with an appropriate detectable imaging moiety, such-as ^radioisotope (for example; : * h 
,3, I, ,I2 In, 9 * n Tc) f a radio-opaque substance;- or a material detectable by nuclear ^ lv " : 
magnetic resonance, is intrbduced (for example, parenterally, subcutaneously or r lC 
intraperitoheally) into the mammal to be examined for immune system disorder; li^- :j0r ' ' 
will be understood in the art that the size of the subject and the im^ ' }l 

30 will determine the quantity of imaging moiety needed to produce diagnostic ii^ " J 

In the case of a radioisotope moiety, lor a human subject, the quantity of radioactivity - : 
injected will normally range from about 5 to 20 miliicuries of ""Tc. "The labeled :> * w 
antibody or antibody fragment will then preferentially accumulate at the location of ; ji »• 
cells which contain BAIT protein. 'In vivo tumor imaging is described in S.W. 
35 B\wMdetaL;"linm^ 

Fragments" (Chapter IZiaTuh^rlniaging: The Radiochemical Detection of Cancer;" 
S.W. Burchiel and B; A. Rhodes, eds.', Masson Publishing Inc. (1982))7 
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BAIT^prpteipsjra^ for use t in L tbe .present myention cas be raised 

agajnst the intact B>^protein : C£m^ thereof,- which 

may be presented together ^j^a^afner protein, such as an albumin,, to a# animal 
- system (such as rabbit Qr N nwuse);pr^if it : is long enough (at least about 25 amino, 
acids), without a carrier.. . ^yjr! - o: v v .:- yy i v : \ • 

As used herein, the term "antibody^ (Ap) or "monoclonal antibody" .(Mat)) is* 
meant to include intact jnqlecul^jgs well as^antibody fragments (suchjasv for example, 
Fab and F(ab') 2 fragments) r which arerragable of specifically binding to BAIT protein. 
Fab and RCab , ) 2 fragments lask the pc ( fjag^nent : of intact antibofiy, clear more rapidly 
from the circulation, and may have.less nonspecific tissue, binding of an; intact s 
antibody h CWahl et al, J. #ucLMed. L 24:3 16-325 (1983)). Thus, these fragments are ■ 
preferred.. ( ?st.. :. i .c :\ 

The antibodies of the present invendo^may be pifepared by any of a variety of ? 
methods. For example,: cells expres^ng the BATIJ protein or an antigenic fragment, v?, 
thereof can be administered to an animal in order to induce the production of sera : . , h 
containing polyclonal antibodies. . In a preferred methq4,*apreparation of BjATT - 
protein is prepared and £urified : to rendcj it substantially free of natural contanunant§. a 
Such a preparation's then introduced,yito an animal in order to produce polyclonal 
antisera of greater specific^activity. : ... ? t :: > ( v . 

Inthe.nro£t : prefe^ . r f 

monoclonal ^tibodies (orSAIT protein binding; fragments thereof). .Such ; ir; .- - <r : 
monoclonal mtibodies^qan.be p^p^^ v using>hybrid^ (Kohl?r et al, 

Nature 256:495 (1975); Kohler,ef : ai r .£iir..X Immunol 5:51-1 ^l?76);Xphleref a/., > j 
£wr.rZ Immunol (5:292 (-1^7^); HajT^erhng ^ral, in: M^noclonal Antibodies^^ 
T-Cell ''Rybgidp^ pp. 563-681 ). Injeneral, $uGh? . ; r£ .... ; 

procedures inyplye iranunizing an- animal (preferably a mouse) with a B AIFprotein< : 
antigen or, more; preferably, with.a BAIT protein-expressing cell. Suitable cells can^ 
be recognized by their capacity to bind anti -BAIT protein antibody. Such cells may be 
cultured^in s any suitable tissue culture medium; howeyer, it is preferable to culture cells 
in Earle's modified Eagle 1 ? medium supplemented with 10% fetal bovine serum SmM 
(inactiyated atabout.^Q, and supplemented with about 10 g/1 of nonessential amino 
acids, about 1;00Q U/ml of penicillin, and abouUOO g/ml of streptomycinv The 
splenocytes of such mice are,extracted and fused with asuitable myeloma ceiljline. 
Any suitable myeloma cell line may be employed in accordance with the present , : 
invention; however, it is preferable tp employ the parent myeloma cell line (SP 2 0), \ , 
available from tfre American Type Culture Collection. RopkvUte, Maryland.. After ^ ; 
fusion, the resulting hybridoma cells are selectively maintained in HAT medium, and 
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then cloned by limiting dilutiotf as te&xib&fy 
50:225-232 (1981)). The hybridoma ceils obtained through such ^selection are thfcn 
assayed to identify clones which secrete antilx>i^capable l 6f binding the BAIT : * 
protein antigen. - - *' • • 

Alternatively, additional antibodies capable of bidding to'the B ATT protein 
antigen may be produced in a two-step procedure through~th 1 e u£e : of anti-idiotypic 4 * 
antibodies. Such a<method : makes use &f thefacfthat antibodies ^themsfel ves 
antigens, and that, therefore," it-is possible to obtain airantibody which binds to a 
second antibody. In accordaticewith this method, BATT-protein specific antibodies 
are used to immunize an animal^ preferably k mouse/ The splenocytes^f such an 
animal are then used to 'produce hybridoma cells ; and the hybridoma cells are screened 
to identify clones which produce an antibody whose ability to bind to the BAIT 
protein-specific antibody can be blocked by the B AIT protein antigen. "Such 4 c 
antibodiesxbmprise anti-idiotypic antibodies to the BAIT protein-specific antibody 
and can be used to immunize an ; animal to induce formation of further BAIT 
proteinrsp&ifie antibodies! " b:K f, -' iL ^- ' ' * * * '" ■ v: : 

K wiH be-appreciated th#^ 
antibodies of the present invention may be used accordirig to the methods disclosed 
herein.- Such fragments are typically produced 5 by proteolytic ; cleavage, using" enzymes 
such as papain^to pfoduceFab fragments)- or pepsin (to produce ; F(ab% 3 fragments)/ 
Alternatively, BAIT -protein-binding fragments^ 

application of recombinant DNA technology or through synthetic chemistiy. \ fi<rj - 
Where in viVo-imaging is Qsed todetect enhanced levels of BAIT protein for 
diagnosis in humans, it may be preferable to use "humariized M xMmerir ;} 
antibodies. Such antibodies can be produced using genetic constructs derived Mm "' 
hybridoma cells producing the monoclonal antibodies describee! abovk ;: Metiiods for 
producing chimeric antibodies are known in the art. See; for review, Morrison; ! " 
Science 229:1202 (1985); Oi etaL, BioTechniques 4:2\A (1986); Cattily er a/.;US/ r 
Patent No. 4,816,567; Taniguchi etaL EP 171496; Morrison etaL, EP 173494; 
Neuberger et aL, WO 8601533; Robinson et aL, WO 870267 1 ; Boulianne et aL; 
Nature 312:643 (1984); Neuberger etaL, Nature 314:26% (1985). 

Further suitable labels for the B AIT proteinr-specific antibodies of the present 
invention are provided-b^low; Examples of suitable enzyme labels include malate " 
dehydrogenase, staphylococcal nuclease, delta-5-sterbid isomerase, yeast-alcbhol ,v 
dehydrogenase, alpha : glycerol phosphate dehydrogenase; triose phosphate isomerase," 
peroxidase,' alkaline phosphatase, asparaginic glucose oxidase, beta-galactosidase^ 
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ribonuclea$e, i^ease^i^talase^.glucpse^Rhosphate dehydrogenase, glucoamylase, - 
and ac^tylcJioUne esterase., r , ^y^vcfc S:rL:.of; f -x -K ?! - 

Examples of su^bl^iad^ 3 IJ, M1 In, I25 I, l3, I, ?2 P,;"S, 

,4 C, 5, Cr, 57 To, 58 Co, * 9 Fe, 75 Se, 152 Eu, *°Y f 67 Cu, 217 Ci, 2n At, 2,2 Pb, 47 Sc,. ,09 I?d, ,= 
etc. 1 n In js a preferred isotope jwbere in vivo imping % used since it avoids-the fc 
problem of dehalogenati^of ,31 I-labeled monoclonal antibody by the : liver. 
In addition, this radionucleotide h?is a.inorerfeypra^le gamma emission energy for. 
imaging (Perkins etaL, Eur.Jj { NucLM^ (1^5); Carasquijlo et al,, J. 

Nucl Med. 25:281-287/1987)).. Eor example, '"In coupled. to monoclonal. • n . t 
antibodies, witb J -(R-isothiocyanatq^ has show? little uptakef in- k 

non r tymorous tissues K particularly the liyqr;tand tl?ejTefore enhances specificity of ;jj . 
tumor locaIizatioq r (Esteban et al, J. Nucl %fe£ 2£:86 : 1 -870 {1987)). Examples of : - : 
suitable non-r^<^tiye.isotopic labels (nclude ^Gjd^Mn, -"Dx^Tjr, and^Fej..;:; : 

Examples of suitable fluorescent labels ; include an ^Eu labels a fluorescein 3 
label, an isothiocyanate label, a rhodamine label,, a phycqeryjhrin labe^ a phycpoyaiyn 
label, an allophycocyanin label, an o-phthaldehyde label, and a fluoresc^imne labeL--. 
Examples of suitable toxin labels include diphtheria toxin, ricin* and cholera toxin; 
Examples ? pf chemiluminescent labels include a luminal label, an isoluminal label, an ^ 
aromatic acodinium ester label, an imidazole label, an aciidinium salt.Iabel, an -oxalate 
ester label* a li^ifenii, label, a luciferase label, and an aequprin labeL Examples of . 
nuclear magnetic resonance contrasting agents include heavy, metal nudejLsuch asX3d f . 
Mn, and iron. <v . . r . ; . ,. : lV ^ • f ^ Jarj v . . -. : ,\ « ; vy >n a . ; :31 : 

Xypicd.teehmques for binding the above-described labels to jantibodies. are ; 
provided byKepmqdy etpL^CIht Chim : Acta 70:h3\. (1976), aqd Schurs-ef , : . 
Clin. Chim^Acta 57dr40 (1977). Coupling techniques mentioned in the,}atter are the 
glutaraldehyde method, the periodate method, the dimaleimide method, the , , r . L 
m-maleimidptenzyl-N-hydro*yrsuccinimide ester method, all of which methods are 
incorporated 4 by reference herein.- i\ t c 

, ; . • . ' * .. v " . ■ '.. .u?" y.;K -it- - *»' ' 

Treatment of Nervous System-Related and Other Disorders 

As noted above, BAIT polynucleotides, polypeptides and other aspects of this 
invention are useful for diagnosis of ..various nervous, systenurelated disorders^. . 
mammals, including impaired processes of learning and memory, deluding impaired 
spatial, olfactory and taste-aversion learning, learning and memory impairments 
associated with Alzherimer's disease, and theiike. ; Given the^tivities -modulated by 
BAH, it is readily apparent that a substantially altered (increased of decreased) level of 
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expression of BAIT in an individud compart 6r 4t normaI" level 

produces pathological conditions such as those desaibed aBbve in relation to * - * 
diagnosis of netvous:system-related:disbrders. It will l^%*2^preciated 'by one of 
ordinaiy skill that, since the BAIT protein of the inwndbn ls : translated with a leader 
peptide suitable for secretion of the mature protein ; firom ffie celfs which express BAIT; 
when BATT.proteiri (particularly the mati&eforM^& an exogenous source 

to cells, tissues or the body of an individual the protein will exert its modulating ■> 
activities, on any of its target'cells of that individiM therefore, 1 if will be appreciated" 
that conditions caused by a decrease in the standard or honnal levef of : BAIT activity ^' 
in an individual, or an increase in a protease 'susceptible to inhibition by BAIT, 
particularly disorders of the rierVous system, can* be treated by administration of BAIT 
protein, /-i 1 *' 1 * , - « ■ - 

The human BATTprotein of the present invention has been shown to exhibit 
selective inhibition of tissue-type plasminogen activator(t-PA) with a lesser degree of 
inhibition of trypsin, thrombin or urokinase^type plasminogen activator '(u-PA). More 
in particular, in vitro enzymatic activity has been demonstrated for thebaculbvirus- * : 
expressed purified protein. Figured shows; the inhibition "of 't-PA/u-PA, plasmin, 
trypsin, and thrombin proteolytic activity with' increasing amounts' of purified protein' : 
expressed and purified as described below. t-PA was inhibited with a hal£maxiinal v ■' " 
inhibitory conceintration (IC^) bf 200 nM.- u-PA r and trypsin were inhibited at 'an IC^ 
of 1 pM and, 0.7- pM, respectively. No other prcfease-was ihhibMi%> 50% of ^ p 
control. The rate constant forB AIT reaction with' tPA;is ; aWut^ 

More in particular,:Lhelnhibitory activity gainst Vanoiis tPA tCfcnentech), j 
uPA (Serono), plasmin (a gift of Dr. D. Strickland), thrombin (a^gift of Dr. S.Tr f:fi: '" 
01son),iand jkrypsin (a gift of Dr. S.T. Olson),' was determined in a sihgle step ^ 
chromogenic assay essentially as described (Lawrence; Strandberg, Ericson, & Ny; 
1990, suprd). Briefly, BAIT coritaihihg samples wereserially diluted in'microtiter : " * 
plates into 0.15 M NaGl, 0.05 M Tris-HCl, pH 7.5 containing lG0|ig/mi bovine ' ^ 
serum albumin, and 0.01' % Tween'80, 100 fil final volume. Enzyme was added (5 ' x 
nM for tPA and plasmin, and 2 nM for thrombin, uPA, and trypsin), and the samples 
incubated for 30 minutes at 23° C. Next, 100 jil of the same buffer containing 0.5 
mM substrate; (Spectrozyme tPA (BioPool) for tPA, S2444 (Chromogenix) for uPA, ' 
S2390 (Chromogenix) -for plasmin, antf chromozym TRY (Bbehringer Mannheim) for ' 
trypsin and thrombin; The plates were then 1 were incubated at 37°C in aThermbMax 
plate reader and the change in ahsofoance at 405 nM monitored for 30 minutes; The 
amount of inhibition was calculated from the residual enzyme activity. These results " 
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of these assays are shpwn in Figure 5: where the inhibition of each.enzyme is : *: 
plotted against th^eonren^^i^^ - It ; . 

Thus, the inventiqn^l5p,pr^vid?s a method* of treatment of an individual in 
need pf m increased leyel^f3 t #T^a^v^y (or qf decre^d^proteolytic activity of a/ 
BAIX-siisceptiWe proteose, pamcujarly ;t T PA) compiling administering to such an 
individual a phgpnaceutical comgg§i4o%cqjcnpris^ig an amount of an isolatecTB AIT s 
polypeptide of the invenfon, f^^ariy frxnature form of the B AIT protein of the to 
invention, effective to incre^sf ^Al^activity ley£l{and,,thereby decrease the * 
B AIT-susceptible protease activity) in such aa individual. fc ,<&n * : . 

As noted above, :qae member in |be SQrpin f fantflyiclosely related torBAIT is a 
protease nebcin I (PNI) or glia-deriyed nexin (gQN>which has been shown to inhibit: 
thrombin specificaUy and to promote, in vitro, neurite extension in neuroblastoma.ceIl ' 
lines as well as primary hippocampal, anfi sympathetic fleurons.'.The PNI gene is 
induced transcriptionally and protein levels are increased following jat sciatic nerve 
axotomy . Other neurotrophic factors like nerve growth factor, brain-derived 1 * ;j 
neurotrophic factor;, and insulin-like growth factor I respond likewise^© peripheral .\ 
nerve daip^ge. Treatment.of chick developing motoneyron$Li.e;£6^E9 lumbrosacrah 
motoneurons \yhich norpially undergo apoptosis, with PNI insults jn increased^ 
survival of motoneurons. Motoneuron deadi experijmeirtallyjnduced by sciatic! nerves 
lesioniiigin mouseJs also decreased by PNI addition. - Aljheiifier-diseased brain \ . ; " 
regions cont^ir higher, Pj^t^jnbin.cpqipte^ withfjree PNJ than do 

norn^.brains sugg^tmg^^t PJN^mjiy have arole in CNSlpathology. . u- IT . 

Thus^duei^the sir^ariti^ ; in^nunq«,acid sequence and tissue localization/ 
between BAJT and- J^^A^^ be used for Seating peripheral, neuropathies such, 
as ALS or multiple^lero^^ resulting . from 

spinal co^d injury also my : be prevented by treatment with BAIT-; In addition,:central : 
nervous system diseiases like Alzheimer's disease may be treated with BAIT or , * • >. ' 
preferably, a sjpall molecule analog capable of- crossing the blood-bfain harrier, ..which 
analog can.be identified according; to the methods of the present invention. . y ; 

. Aside from ,the nervous system-related-disorders: described above; under - - i 
diagnostic uses of the . invention based on detecting B^TT expression, .the. protease'. . : • 
inhibitory activity of BAIT protein : of the present invejitroivalso. indicates, th&t fins- t : . 
protein may be used for therapeutic treatment of other conditions where excessive /" 
proteolytic activity of a BAIT susceptible protease r may be involved, particularly fePA. 
Thus, BAIT may be used to modulate the process of dpt ; breakdown^ for instance, in 
combination with Activase (recombinant t-PA) which Genentee is marketing for clot . ; 
dissolution after stoke. A major problem with the present Activase therapy is that 
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frequently excessiveJiemorrhaging ocfcure; -BAITilFoti^ 
which would fine tune the treatment process and not interact with cither serine' ' - 
proteases in.the nervous system. Similarly, a product caU^Trasyrof(a^iotinm), a 
protease inhibitor, is being marketed by Bayer'for bleedirig disofders. The beneficial 
action of this serine protease inhibitor in limiting 'blood loss after cardiopulmonary 
bypass has been' widely reported*. ■* . - •lt:;;^- 1 ,: r 

rPNI has been shown tainhibit breakdown of extracellular matrix in a 
fibroblast tumor cell line Such*breakdown is thought toWable tiimoffcells to 
metastasize by weakening of extracellular matrix which normally prevents penetration :: 
of unrelated cells through a tissue:' BAIT- also may be used to inhibit extracellular 
matrix destruction associated witbtumors secreting a : BAIT-susceptible jprotease, for : 
instance, neural tissiietumors secreting^t-PA. • »- : ' f ' : - : ^ . 

.The BATTpolypeptide composition will be formulated arid dosed ih : a- fashion * 
consistent with good medical practice, taking into account the clinical condition of the : 
individual patient (especially the side^effects off treatment with BAIT polypeptide : ; 1 
alone)/the,site of delivery of the BAIT polypeptide cdmposition,' the method of 
administration, the scheduling of administration!,^ and'other factors known to ^ 
practitioners. The ^effective amount-of B ATT polypeptide for purposes herein is - V; * 
thus determinedly such considerations. ; — < 7 ' - r ■ - A ^ "»» : -; /: < 

As a general proposition, the total pharmaceutical effectiW^ou&t of BA^ - : 
polypeptide administered parenterally per dose will be in the range of about 1 ^ 
|ig/kg/day to 10 mg/kg/day of patient body weight, -although, is noted abovi, 4his witt ' 
be subject to therapeutic discretion!. More preferably ,-this dose is at least 0:01* 
mg/k^day, and most preferably for hUAansMw^'^ut'O^dad-i ihg/kg/day for " fc 
the hormone. If given continuously, the B ATT pblypepdde is typically administered : : 
at a dose rate of about 1 ^ig/kg/hobr to about 50 ^g/kg/hour, either by 1-4 injec'tioiis ■ - 
per day or by continuous subcutaneous infusions, for example, using a mini^pump^ ' 
An intravenous bag solution may also b6 employed. The length of treatment needed to 
observe changes and the Interval following treatment for responses to occur appeal's to ' 1 

vary depending on the desired effect. ■ ~ • ; • ' " 

Pharmaceutical compositions containing the BAIT of the invention may be : 
administered orally, rcctally, parenterally, mti^istemaUy, ihibivaginally; - r 
intraperitorieally, topically (as by powders, ointments, drops of transdermal' p^tch), : - - 
bucally, or as an oral or nasal spray! By "phannaceuticall'y acceptable carrier" is 1 
meant a non-toxic solid, semisolid or liquid filler, diluent, encapsulating riiaterial or " 
formulation auxiliary of any typk' The term "parenteral " as used herein refers to 
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modes.of admu^stratioi^ intraperitoneal,' ^~ 

intrasteraa^ybcutoepus ^Jntraa^cuJarinjec^Qn and infusion. ... ' 

The Bi^,pQlypeptidfi .i§ aj§§ suitably administered by sustamed^telease . . 
systems. Suitable examples, of sug^ed-release.cdmposiao^inckde semiT .* ■ 
permeable polymer matrices jo, lb$;fQrm of shaped articles, e.g., films, or *. -j 
mirocapsules. Sustained-release matrices include potylactides (ITS.* Pat No. ' 
3,773,919, EP 5M&1), copolymers pfL-glutsmic acid a*id gamma-ethyl-L-glutamate 
(Sidman, JUL €^^ K BwgolymfFS 22£W r 556 ( i£83)kpoiyK2- hydrbxyethyi : : 
methacrylate) (R. Imgtx Bfrmed, Mgter. /to. v/5: 167-277 (198;t) f .and R. - ' ; 
Langer, Cherru Tech, J 2:^105,(19^2^ ethylene Vinyl acetate (R. Langer et aU Id) 
or poly-D- (-^Thydrqxjrbutyricacid (EP : 133,988).;:Sustained^release BAIT 
polypeptide compositions also include liposqmally entrapped BAIT polypeptide. 
Liposomes containing BAIT polypeptide, are prepared by methods known per se: DE 
3,218,121;.Epstein et aL 9 Prpc. NqfLAcad $$L (&SA) $2:3688-3692 (1985);:^ a, r, 
Hwang et<iL, $*pc. Natl. Acad. ScL (USA) #7:4030-4034 (19&0); EP 52,322; EB 
36,676; EP 88;046; EP 143>949; EP 142,64 l^Japan^ Pat Appl. 83^1 18008; -U.S. 
Pat. Nos. 4,485[,045 : fnd 4,544,5^5; and EP 4 102,324* : Ordinarily, the Jiposomes are : 
of the small (about 200-800 Angstroms) unilamellar type in wiiiclfthfe lipid content is r-- 
greater than about 30 mol. percent cholesterol, the selected proportion being adjusted 
for the.pptiii^ : BAITj>oty x tr . \k !£; * 

For parenteral adixunistration, ip one embodiment* the BAIT polypeptide is 
formulated generally by mixing-it af th? ; desired:degree' of purity; in a unit dosage 
injectable fprm {solutiop; su^ension, ^emulsion), with a pharmaceutical^ * 
acceptable carter, i.e, r .pne that, is nQn-toxic to jrecipients at the dosages and : , . . \\. : 
concentrations employed aod is compatible ^ith otfier ingredients of the formulation. ;•. 
For example, the. formulation preferably does not incluc&oxidiziiig agents and other l 
compounds that are known to be deleterious to polypeptides. ^ - f . "-j & . 

. . . .Generally, the formulations are prepared by contacting the BAIT polypeptide..' 
(and, optionally, any cofactor which may-enhance its activity) uniformly and;:; . ; * > :* 
intimately with liquid carriers or finely divided solid carriers or both. iThen, if;; . 
necessary, the product ,is;sh?ped into the desired formulation. - Preferably the carrier is 
a parenteral canier,;more preferably a solution that is isotonic ? with the blood of the i • . 
recipient Exajqaples of suGh : carrier vehicles include water, salineVRinger's .solution, 
and dextrose solution: -Non-aqueous vehicles such as fixed oils-and ethyl oleate are 
also useful herein, ^as well as lipospmes. !»., . u ,1 ; .. . .■ s 

The^amer smta^^ 
that enhance isotonicity and chemical stability. Such materials are non-toxic to 
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recipients at the dosages and concentrations empio^ed;^^ as 
phosphate, citrate, succinate, acetic acid, and-jqther orgamc : a6ids;or ii th.eir salts; r~ 
antioxidants such as ascorbic acid;4ow molecular. weightless than about ten residues) ;*: 
polypeptides, e.g., polyarginine ortripeptides; proteins, such, as serum albumin, - 
gelatin* or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; 
amino acids, such as glycine, glutamic acid, jaspartic acid K or,arghiine; 
monosaccharides, disaccharides, ^d>othercaAohydrat^ or its 

derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; ;spgar . l 
alcohols such as mannitol or sorbitol; counteriqns such as sodium; and/or nonionic: . 
surfactants suchraspolysorbates, polpxamere K orPEG. — l - 

, . .The BAIT- polypeptide is typically formulated in such vehicles^at a 
concentration of about 0. 1 mg/ml to 1,00 mg/mlj preferably 1-10 mg/ml, : at a pH of % 
about 3 to 8. It will be understood that the use of certain of the foregoing excipients, ' 
carriers, or stabilizers will result in the formation of BAH polypeptide salts. 

BAIT polypeptide to-be used fpr therapeutic^administration must be sterile. 
Sterility is readily<accomplished by filtration jthrough sterile filtration; membranes* - u>. 
(e.g., 0.2. micron membranes). Therapeutic BAIT polypeptide compositions generally 
are placed into ; a container having a sterile access port, for example/an intravenous;! : y: 
solution : bag or vial having a stopper pierceable by ahypcdermic injectioane^dle. ,- - : 

BATT polypeptide ordinmly wUl be^ in unit or-multi^se : ro^^ 
example, sealed; ampqulespr vials,- -as an aqueous sohition pr^ a.lypphilized, ; i~?£ts>'- 
formulation for reconstiUition, As an example of a lyophilizedrfennulation . 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous BAn'-pqlypeptide-, , r-i 
solution, and the resulting mixture is lyophilized. The infusion solution is prepared^ ; « 
by reconstituting the -lyophilized BATT polypeptide using-bacteriostatic Water-fo?-; 
Injection.- 1 ■ - .; , Vv - ri.; xi*" ' svrsru 

. .r. The invention also provides a pharmaceuticalpack or kit comprising pne^or, , , : 
more containers filled .with one or more of the ingredients of the pharmaceutical r 7 :ii 
compositions of the invention. Associated with such container(s) i can a notice i^ the : * 
form prescribed by a governmental agency regulating the manufacture, use or sale of . . 
pharmaceuticals or biological products, which notice reflects approval by the : agency 
of manufacture, use or sale for human administration. In addition, : the polypeptides of 
the present invention may be employed in conjunction wife other therapeutic % , - j 
compounds. , t.- . . S \ - 
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The uiventfOT alsb'pfwia^ : ai methcfa of screening compounds ^identify r ~' 
those which erihahie or block* the Mtioh of BAIT on proteases, siich as its interaction J ' : 
with proteases or with-proteih'^ofifcfdiiSsucl^ extracellular matrix proteins. Thus, 
proteas^-inhibitiiig activitybf fcribtfier sefpiK, plasminogen activator inhibitor-I (PAI- ■ * 
1), is known to be modulated by ilS p^otein^cdfactor, vitronectin, which binds tcr * : ' : 
active PAI- 1 and pre^fefitsife^ Seerfbr" 
instance, R^y v t^-M.^t'd;7ifip^r- SkriHMy; hepariri is known to enhance the ' J ' 
activity of antithrombitf lH^^ The presefat invention provides 

an assay for identifying such a protefn c or oth^r cofactbr Which binds to B AIT and : : ; 
thereby modulates its anti-prikeolytic^tivify; 1 In -general, therefore, antagonist m the 
present contexts a compound which increases ffie natura^biological functions of * ' ni ' : * 
BATT^r which functibns'in a ifcanner simifafto BAFF, while ainfagonists' decrease or 0 
eliminate such functions^ - :: " «. zJ m ' r i - ^::t.r£. 

For example', a ceUalar dompartmeht, such as a-membrane or a preparation 
thereof, suclras'a membrahfe-preparatidn, may 1 be prepared from a6ell that'expreisses a' ' 
molecule that-binds BAIT, sUchlas a moWule of a signaling orregulatory pathway" 3- a - 
modulatedby BAm^The pifepfiratioh islhbubated with reeled BAFPintfe' absence u; ^ 
or the presence of a candidate ftioiecule whicfi-may be a : B AIT agonist or antagonist:' 
The* ability of tfae^candid&te Molecule ft> bind the^mding moleciile is reflectedin 1 
decreased biiiduig<yf the flabeled~-Hgimd^ M#ecules wUbh bind 'gratuitously, i.^.; ?t: 
without inducing tWeff^**of BAIT on binding the BAIT bih^ 
likely to be food antagonists? MfcJedules thitbmd well and elicit effects 'thdt are the - 
same as 'o^efc^ly ?^ ?* ' iV — 

BAIF-like ; 'effects' of potential agonists rad antagonists ifo^ r 
instance, by determining activity of a second messenger system following interaction • r - 
of the candidate Molecule with" a cell or appropriate cell preparation, and comparing the 
effect with that of BAIT or mblfeules fliat Jelicit the same effects 'as BAIT? Second 
messenger Systems that : ihay btf useful inthis regard includ£ but are not limited to- c - ' 
AMP jgudnylate fcyclase, lon channel or phosphbinositide hydrolysis second ' " : 
. messenger-system^. * ** >: t;% \ -" - • ;/,f;V) ' ! *• * 

Another exaKple of ah assay for BAIT antagonists is a competitive assay that ,c 
combines BAIT and a potential-antagonist BATT-susceptible-protease, particularly t- - 
PA, under appropriate conditions for a competitive inhibition assay. BAIT can be " - * r 
labeled, such as by radioactivity, such that the number of BAIT molecules bound to 
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protease molecules can be dbtermhed acti^ 

potential antagonist • - - •""-*•- •• '■ > - '• ' ■*- 

- Potential antagonists include small organic m'oleeuresVptfptidies, polypeptides 
and antibodies that bind to a polypeptide of the invehtiofiiahd thereby-inhibkor 
extinguish its activity; k Potential antagonists also may b^srrfiiPofganic molecules, a 
peptide, a polypeptidesuch as a closely related protein 6r-antibody mat binds the same 
sites on a binding molecule, such as BAH sukceptiblefprdtek'e'molecuie, without ' 
inducing BATE^mduced activities, thereby preventteg me'acti6n of BAIT by-excluding 
BAIT from binding. ,o. .rqw. i'v; «. . 

Other potential antagonists include "antisense molecules. Antiseiise technology • 
can be used to control gene expression through antisense DNA or- RNA or through 
triple-hehx^ormation. Antisense techniOuesare (fiscussed, for "example, in Okano, Jr- 
Neurochem. 56:560 (1991); -dligodeoxyhucleotides as Antisense-Inhibitors of Gene 
Expression CRG Press, Boca Raton, FL ( 1-988). "Tfiplehelix formation is discussed 
in, for instance Lee et aL, Nucleic Acids Research 6: 3073 (1979); Cooney et aL, ~" 
Science 241: 456 (1988); and Dervan et aL, Science 251: 1360 (1991). The methods 
are based on binding of a polynucleotide to a complementary DNA of RNA. For s 
example, the 5', coding portion of a polynucleotide -that encodes the mature . • 3 
polypeptide of the present invention maybe usedto. design an antisense RNA # ~ x 
oligonucleotide of from about . l p ; to 4p base pairs in length. ; A DNA oligonucleotide is 
designed to_be complementary to-a regionpf the gene involved in-transcription hereby- 
preventing transcription and the production pf3 AIT. .The antisense RNA , ;: u : : . . 
oligonucleotide hybridizes to the mRNA m yivo ; and blocks translatipn^of.the.mRNAr,; 
molecule into BAIT polypeptide., The oligonucleotides described, above can also, be 1 - L 

? . . ... 

delivered to cells such that the antisense RNA or DNA may be expressed in yjvo tp rr c 
inhibit production of BATL v«i ■ — . y yv. :u » ; zol 

The agonists and antagonists may be employed in a composition with a . - : 
pharmaceutical^ acceptable carrier, e.g., as described- above. - as- - . . r . 

The B AIT, agonists may be employed in place of a BAIT polypeptide, for 
instance, for treating peripheral neuropathies such,as ALS or multipie.sclerosis. r : 
Motoneuron or sensory neuron damage resulting from spinal cord, injury also may be . 
prevented by treatment with BAIT agonists. In addition, central neryous system A . 
diseases like Alzheimer's disease may be treated a small molecule agonist capable of 
crossing the blood-brain barrier, which analog can be identified according to *he 
methods of the present invention, BAIT agonists also, may be used for therapeutic, ; 
treatment of other conditions where excessive proteolytic activity of a BAIT , y : 
susceptible protease may be involved, particularly t-PA Thus, BAIT may be used to 
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modulate th? process sfelokbr^dowp, for fastwCeAn combination with- Actiyase jo: 
(recombinant t-PA) for clot dissolution after stoke. Further, BAIT agonists also may^cr 
be used tqj inhibit ex^pUul^ijnaatjix dpstojctioo.associated with tumors secreting a 
BAIT-susceptfble protease, fpr : i^s^ce/ineujr2l tissue tumors secfeting t-PA. y ; 

The 9 AJT antagqnji§lg be used m&metbpd for treating an individual in. ; 
need of jx decreased lev^LofiBAII QCJiyity i&.the body Jess inhibition of jxi $ : ; 
protease susceptible tp jj^^ r :r . . 

composition-comprising a.thcstapeuti^aHy effeopveiappuntpf aJBAIT antagonist As r;.. f 
noted above, elimination of a serpin inhibitor of u-PA, PNI (described above) by^ 
homologous recombination lead&to redyc^l.. lpng-term potentia^ion (LTP)^o.f '; 
learning; whereas overexpressio^off ^PM/repltsin^ahanQed LTP of hippocampaU ,. 
neurons. 7rf.r Similarly, -antagonists of BAIT ;_actiyity capable of.passifcg the blood* 
brainrbarrier, by minnckingoverexpression of£AIT,,cgn be used to enhance LTP qf 
hippbcampal. neurons in nervous system conditions chacacterizeiby excessive : . ; & 
BAIT expression. J- , »r ' , . / ^^\iiv:\j\' ., \. ^ -?.:,:-.;< to!/- 

Chromosome Assays --;js; -joo r; in >j - 0ior>' •/ I 

Oiromos6me : mapping studies have showri'that the BAFT gene maps in the K : - 
human genome to the location 4q3 1.2-3 1 .3/Thus; the nucleic aeid molecules of the - ■ -< 
pre^rit%iveritiei^ The sequence is ~ r v 

specifically ta^e^'to ; ahd can'hybndizewith tfie r ^ove w p&rticiila^ location oh ah r 
individual hunuui clroMdsonfe. "iCforeovfer; thereis acurrentheedfor identifying * r *■ 
particular $ifes on 1 the reageritsbased-bn x 
actual sequeiiCe' datat (rfepeiaf ^lynibrpHisms) are presently available'for marking 
chromois6mil<^tion; T^ - v 

present invention is an important first step in correlating those sequences 'with genes ' r : 
associated wiffi diseased : V :; 1 j ;T - •■ ; Ti y * - : i 

In certain preferred embodiments in this' regard, the £DNA : herein disclosed ii r 
used to clone genomic DNA of a BATT protein gene; r This can be accdmplishecWising 
a variety of well : known techniques and libraries, which generally are c avai!able ■ <• • • ; ' 
commercially. 0 The genomic DNA 3 then is used for thKyfi& chfombsome miajpping using ' ' 
well known ^ fechhiques for : this purpose- Typical ' ■ : 

procedures for chromosome mapping, "some triaTahd error may W riecess^fy to - •• - 
identify a genomic probe that gives a good mifm hybridization si^^ : ; : ; ^ 

In addition, in- some-cases, sequences can be mapped to chromosomes by 
preparing PCR primers (preferably T5-25bp) ffdm : the cDNA. Computer analysis of 
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the 3 untranslated region of the gene is U&d tepidly select primers that do not span 
more than one exon in the genomic DNA, thus complicating the amplification process. 
These primers are then used for PCR screening of ^omk&cWll fytiiids containing 
individual human chromosomes. Onty those-hybrids cohMhiSg the human gene 
corresponding to the primer will yield an amplified portidti. • ;T - ' ■ " T * * « ' 

PCR mapping of somatic.cell hybrids is a rapid procedure ^assigning a 
particular DNA tp a particular chromosomeviUsir^ 'the.pr^ehi in vention withthe same 
oligonucleotide primers, sublocalization can be rchiqyed with panels of. portions from 
specific chromosomes or pools, of large genomic clones in an analogous manner^ ; -i 
Other mapping strategies that can similarly, be used to rnap to ( its cdirpmosome include • 
in situ hybridization, prescreening^with labeled flow-, sortedchromosomes and 
preselection by hybridization to construct chromosome specific-cDNA libraries. . . _ 

Fluorescence in situ hybridization ("FISH") of a cDNA clone to a metaphase 
chromosomal spread can be used to. provide a precise chromosomal location in one 
step.. This technique canlbe used with probes from the cDNA as short as 50 or 60 bp. 
For a revfew of this technique, see Verma et al t Human Chromosomes: A Manual Of 
Banc Techniques, Pergamon Press, New York (1988). 

Once a sequence has been mapped to a precise chromosomal location^ tHe 
physical position of the sfcqiiehce 6h the chrornosome can be correlated witffgeiikic ' 
map data. Sucii data are found/for exaa$e;ih VVMckiwick, MeHdeUaH InheihticV 
In Man, available on-fine through fthn 

The relationship between genes and diseaise^that have bedi mappe^-to tli^same - * ,J - 
chromosomal region are then identified through linkage analysis (coiafieritafice of*-"' 1 : 
physically, adjacent genes): ; > .v. • wrvj;. "'jo ..r.-.ri' r v * 

Next, it is necessary to determine the:differencesdn the cDNA or.genonric r*n:r; 
sequence between affected and unaffected individuals. If a mutation is observed in n ' • ;n 
some.or all of the affected individuals but not in any normal individuals, then the - r . or ? 
mutation is likely to be the causative agent of the disease. - : /: : :: ■ t j\ - , ;1 

With current resolutipn of physical mapping and -genetic mapping techniques; , 
a cDNA precisely localized to a chromosomal region associated with the disease could 
be one of between 50 and 500 potential causative genes. JThis assumes 1 megabase . 
mapping resolution and one gene per 20 kb. 

• I 

Having generally described the invention, the same will be more readily 

/ ■ ■ ' ■ • *. ■ ' * " t . \ '■ , i" : * ' t 5'" < ' y r •" ^ " • T 
understood by reference to the following examples, Vvhich are provided by way of 

illustration and are not intended as limiting. 
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, ^ 1 r -y i;! cx- ^fii:-fi.:liq;j:r^ u ( i // ' J** V ■ 
Example 1; : Expression a^^^j^adon qJ^JSAIT in E. coli v . . { ' 

The bacterial exgi^ion : y£Gt$>r pQE9 (pD 1 0) is used for bacterial.expression - 
in this example. (QIAGEN,in^(S^59 Eton : Avenue, Chatsworth, CA,. .913 1 1). 
pQE9 encodes arapicillin totibiQtip -resistance (?Ampr") and contains a* bacterial origin 
of replication fori"), anJET^dniidbte promoter, a ribbsomfc binding -site^("RBS"), r 
six codonsencoding histidi&-i i esidue^ that allow affinity purification using nickel- 1 - 
nitrilo-tri-acetfc acid ("Ni-NTA") dffioify resin sold by QlAGEN, Inc., supra, and ■ V 
suitable singlfei^trictidn ehzyme^cleavage sitesrTfiese elements are arranged such 1K 
that an inserted DNA fragment encoding a polypieptide^xpresses that polypeptide With 
the six Hisiesi&ues (i.e.; a "6 X His lag") r cbvatendy 'linked tb the amind terminus of 
that polypeptide. ' lv 1 " J '• • :! ' : ' ' '"' : " ' ::! 

The 'DNA sequence encoding the desired portion BAIT protein lacking the 
hydrophobic leader sequence is^ampfified'from'the'deposited cDNA clone using PCR ' " : 
oligonucleotide pnmers which anneaj to the aijiino. terminal sequence? of the desired . 
portion of the BAIT protein and to sequences in the deposited construct 3' to the 
cDNA coding sequence. Additional nuclebtides contaim 

cloning in the pQE9 yector are padded tothe,5' .and.3* gpmensequence^. respectively., 

5' GAGCATfiS^^ 3^(SEQ ID NO: 10) M , 

containing the underlined BiaipHI restriction site, followed txy 1 8 jiucleotides of the. . 
amino terminal coding sequence of the mature BAIT sequence iti Figure 1. One of - < f 
ordinary skill in the ait would appreciate, of course, that the point : in the protein 
coding /sequence where the 5 -primer begins m&y be varied to' amplify a DNA segments 
encoding any deisired portiOii-of the complete BAIT protein shorter or longer than the v • 
mature form. The 3' primer has the sequence ? - K - - ,; « 

5' GCACATjSSAIQ^ 3' (SEQ ED NO:l 1) ' 

containing the underlined BamHTrestriction site followed by 2 1 nucleotides 
complementary to the 3* end of the coding sequence of the BAIT DNA sequence in 
Figure I. 

The amplified BAIT DNA fragment and the vector pQE9 are digested with 
BamHI and the digested DNAs are then ligated together. Insertion of the BAIT DNA 
into the restricted pQE9 vector places the BAIT protein coding region downstream 
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from the IPTG-indueible promoter and m i £rame'wiih ah-luti&mgAtfG antfthe six'' 
histidins codcns. - " - ' - . -i> * .<~C'::-:Z' v... .. *. ■ v 

- The ligation mixture is transformed mto'competerit Escbli cells using [ standard 
procedures- such as those described in Sambroqk efaU Moiecuiar Cloning: a 
Labdratory-Mamud, 2nd ' Ed;, Cold Spring Harbor i^oi^tbry Press, Cold Spring 
Harbor, NY (1989). E. coli strain M15/rcp4, containing multiple copies of the 10 
plasmid pREP4, which expresses the lac repressor and confers kanamycin resistance 
("Kanr"), is used in carryiriglout toe^Mustrative'.exampIe de-scribed'.hereii This V 
strain, which is only one of many that are suitable for expressing BAIT protein, is < ,< 
available commercially from QIAGEN, Inc., supra. - Transformants are identified by 
their ability to grow on LB plates in the presence of ampicillin and kanamycin. , , 
Plasmid DNA is isolated from resistant colonies and the identity of the cloned PNA,- 
confirmed by restriction analysis, PCR and DNA sequencing. 

Qones containing Jthe desued- constructs are grown overnight ("O/N") in liquid 
culture in LB media supplemented with both ampicillin (100 fig/ml) andkanamycin 
(25 u,g/ml). The O/N culture is used to inoculate a large culture, at a dilution of - ; . - 
approximately 1:25 to 1:250. The,cells are grown to an optical density at 600 nm ,.. - 
("OD600") of between p.4 and 0.6. isopropyirb ; Drtbiogdactopyranoside ("IPTC") is, 
then added to a final concentrationofl mM.to induce tramcription.from the lac,- • ... , 
repressor sensitive prompter, by inactivating the.lacLrepressor. Cells subsequently- , . 
are incubated further, for 3 to 4 hours. , Cells then, are .harvested by, centrifugation. ., - , 0 

• The cells are-then stirred for 3:-4;hours at 4? C in 6M:guanidrae^HCliipH 8.£ r • ' 
The cell'debns is removed by centriragatioh, ana.thesi^mtocontaMigithe BAFT? 
is loaded onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA*-) affinity resin column' - ;r " 
(available from QIAGEN totfsupm}. Proteins with : a 6 x His tag-bind to the Ni- 
NTA resin with high affinity and can-be purified in a simple one-step procedure (for ; - 
details see: The QIAexpressionist,-1995, QIAGEN, Inc., supra). Briefly'the '■ ' 
supernatant is loaded onto the column in '6"M guanidine-HCl; pH 8, the column is first 
washed with 10 volumes of 6 M guammhe-HCl, pH 8V then washed with 10 volumes 
of 6 M guanidine-HCl pH 6, and finally the BAIT is eluted with 6 M guMdine-HCl- 

The purified protein is then renatured I by dialyzmg it against phosphate- 
buffered saline (PBS)or 50 mM Na-aeetate, pH 6 buffer phis' 200 mM NaCL : " 
Alternatively; the protein can be successfully refolded while immobilized on 'the Ni-^ 
NTA column. The recommended conditions are as follows: renature using a linear 
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6M-1M urea.grad^d^^^ ftzQ&fyglyc^ pH 7.4, - . : i: y 

containing protease inhibitors. The renaturation should be performed over a peripd.jof r ; 
1 J hours or more^, j^er.rras^^M the proteinscan be;elut$d by the additipn of 250 
mM immidazole... Immi^azgJ^ repioved by : a final dialyzing step against PBS or 50 j. 
mM sodium acetate pH ^buffer piu?200jnM NaCl. The .purified proteii\.is ; stored at J. 
4°C or frozen at -80° G- . . , - ■? , i " t rs 

Example 2: Cfaningi Ej&r&sidn and Purification of BAIT protein in a • : r 
Baculovirus Expression System- *~ T . > * {, ^ V - 

In this ffluistratfve exampfe, the^lasniB- shuttle vector pA2 is used to irisert die c 
cloned DNA efiebdirig^the wSffipIete protein; including its naturally associated* * 
secretory signal (leader) sequence, into a baculovlnis to expresslhe mature BAIT 41 
protein, using standard methods as described in Surhmers et zL;A Manual of 1 " 
Methods for Baculovirus Vectors-and Insect CMCuUUr^Prohedures, Texas ' mSl ' J 
Agriculture Experiments 

contains ihe sforigpolyhedrin promoter of the Autographa caUforfiica nuclear Sm ^ [ ' 
polyhidrosis ^inis (AcMNPV) followed by coiilvdmeJit restriction sites suclras T ; lJ% ' % \* 
BamHI?Xba I knd Aspfatf. The^pblyadbnylatibn she oif the siinian vihis 40 ("S V46 v, > 
is used forefficierit pbly^hyl^6n£ :i: FbFei&y selection of i^coriibiniant vinis, die * > *- 
plasmid ebritaihs&e Ifo Control of a Weak ' " " 

Drosophil^prb^ter iri'&^ ~ 
of the pdyhddrih-geriejLl^ genes are^flanked ditfbbth sides^by viral 

seqqencgsior qell^inediated homologous recordation with wild-type viral DNA tp rti* 
generate viable virus that express/tfje cloned polynucleotide. .> - m < - : . • -*2 o ? 

Many othej: baculovirus vectors could ^e used in place of .the vectp^aboye, . . . j 
suchas pAc373»pVL941^dpAcIMl r ^one sk^ . ;\- 

appreciate, as long as the construct provides/appropriately located signals for; j ; » 
transcription, translation^ secieticm and the like, including a signal peptide and an ip- . 
frame AUG, as required. Such vectors are described, for pstance, in Luckow et al., 
Vim/^/^:31^^9^ } . : . u IA ^.. . x: ..• x - _ : > ; 

The cDNA sequence encoding the full length BAIT protein in the deposited 
clone, including the AUG initiation codon and the naturally ass<?ciaJte| leader sequence 
shown in Figure 1* (SEQED NO:2), is amplified^ jising PeRx)ligonucleotide pijmers 
corresponding to the 5} and j 3! sequences of t^e gene.- The & pryner.has the sequence 
5' GAGCATGSAI£CGCCATC^ 
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containing the underlined BamHTres^^ efficient r signal r for 
initiation of translation in eukaryotic cells, as described by Kbzak; M;; hoi; Biol ' 
795:947-950 (1987), followed by -^nucleotides of the sequence of the complete 
BATLprotein shown in Figure- 1, beginning witli the -AUG Initiation codon: The 3' 
primer has the sequence 5 1 <} AGCM T@TAG A CTITG^ **' "->■ 

(SEQ ID NO: 13) containing the underlined Xbd restriction site followed by 18 " 
nucleotides complementary to the 3 1 honcoding sequence ih*Figure 1. 

The amplified fragment was isolated fro£Q-a^% l %arOse gel using°a ' 4 
commercially available kit CGenedeah,* BIO ; lOYlnc, LaJolla; (^^the^fra^nent^ 1 
then is digested with BamHI and Xbal-andagain was purified on a 1 % fcgait>s£ gel. :c 
This fragment is designated herein Fl : L - } f . " : " v - ** : - : : ' r * : : - ; r * 
- The plasmid was digested with the restriction enzymes BarnHI and Xbal using 
routine procedures .known* in the art 'The DNA was then isolated from a 1% agarose 
gel using a commercially available-kit ("Genecleian'-BlD 10Hnc M La jolla; Ql). : c ,5: 
This vector DNA is designated herein M V1V ' c 

FragmentTI and the plasmid VI were'ligateft together with T4 DNA ligase. 
Competent S-ctf/i ceils were transfonried with the ligation mixtute and spread on " \ 
culture plates.- Batiteria wereidentified that contain the plasmid with the himari BAIT 
gene by^digestirig DNA froiri individual colonies using BamHI and Xbal and tlieti ' " 
analyzing the digestion product -by: gel dectrophoresis. The sequence of the'cloneci :: x 
fragment was confirmed by DNA sequenangr This" plasmid is designaied } hetein " L 0: 
pA2BATT. ■■ • » : • • ^ 7 > '■--* ; - :lT W ' 

vp. 1 Five fig-of the plasmid pA2BAIT was cchfrahsffec^ wi& I;5^gof a : 1 V3 ~ ' ** J 
commercially available linearized baciiloVirus DNA^BsiculoGor^ ::; T 

DNA", Pharmirigen/San Diego; CAV using the lipdfectiori method described by 1 
Feigner et ai„ Proc. Natl Acad ScL USA 84: 74 13/74 17(1 987); One fig u -of s. 'Vt, v 
BaculoGold™ virus DNA and 5 jxg,of the plasmid pA2B AIT were mixed in;a sterile 
well of a microtiter plate containing 50 \il of serum-free; Grace's medium (life ' 
Technologies Inc., Gaithersburg, MD); Afterwards, 10 fil Lipofectin plus 90 \xl 2 ' 
Grace's medium wereadded, mixed arid incubated for 15 minutes at* room ' : ■'-**■- ^ 
temperature. Then the transfection mixture was added drop-wise to SfK insect cells : 
(ATCC GRL 171 1) seeded in a 35 trim tissue culture plate with 1 mi-Grace's medium 1 
without sfeniiiL the plate was then incubated for '5 hours at 27° C. After 5 hours the : " 

transfection solution was removed from the plate and 1 mTof Grabe's insecf nfedium 1 

/ " ; , V..:. '—.i - \.\ " r - 
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supplemented ^itfyip^ife^ plale was put .back into an 

incubatpr,aiisl ctMw^t^^^mj^fs^ at 27° &for four days. ' 

Aftetfour4ays Jhe §u$$pigtaiit was collected and a plaque assay was 
performed a$ described by£\p^s$ ^ An.agarose gel with "Blue L .\ 

Gal" (Life Technologies &^> ; Gai{h?re^ easy identification and 

isolation of gal-e^pressii^ ( cl^ detailed : 

description of a "pl^u^say^.^ Ws^y^e can plso be found in*he user-s guide for 
insect cell culture, ajid ^aci4oYirpl^^tributed by Life Technologies Inc., & 
Gai,thersburg, pag^ 9-10). i L After appropriate tacutagtioife blue staiped plaques were v: . 
picked ,^ifh.tfiejip of a meix^ripettor.(e.g. ? . Eppendorf).[ The;agar.containing the. * 
recombinant viruses were then resuspended in a microoenjrifuge jube containing 200 i f 
ixl of Gjracels medium and the suspension containing the ipcqmbinant baculqvirus was 
used ^infect Sf? cells seeded in 35 mm dishes^four^dayslat^^ superna&nts of: a 
these culture dishes were h^esfed^nd theiifthey wej&stprefi at 4° <p. The : ; y [■ 
recombinant virus is called V-BATT. • • « • . . fl • . , 

To verifyjthe expression o/ the BAIT gene S 
medium supplemented ^vith 10% hu^^tiyated-i^&t-Jhe cells? >yere^ Mected^wth 0 
the recombinant baculoy^^-BAITatam of ahput;2 t :[} r 

Six hou^late^thg ^ m^p^w^rcioqy^^and ^placed: with ;SF§CK).II ljiedium minus - s 
methionine .^cysteine. (^vjailable from yfejT^hnologie& MD); t42 ^ 

hours lat^r* jSjiQ.pf ^&-^i^ionine and 5 ^Cj^Sycytf^ ^ > u » 

Amersham) were added. The cells were further incubated for 16 hours and then^ c m ; U 
harvested by pentrifi^g^ion. The proteins in {he supernatant as well as the^nt^cpHular 
proteins were an^yzed b$£DS-PAGE followed by autoradiography ;(if radiplabeled) x ^c 

Forp^ductjp^ ; 

serum-free med;a afradensity ofl'SxlO 6 cells/ml in 200 ml spinner flasks. ; » They- 
were infeetedtat an multiplicity of infection (moi) of 1 with the recombinant ^ ^ 
baculovirus encoding BATE. : At 9&hrs post-infection <pi); the cells Were^remdvedby' 
centrifiigation,andthe:coh<jiti6hed media:used^ starting iiiaterialrf ^ - "* ' e - - - 
Medium was diluted 1 : 1 : (vpj: vol) witft 50 mM Na-Acetate pH 6.0 (Buffer ;A). 
The sample was appliedto an HQ-^coluran (Porps Resins;, Perseptive Biosystems) . > - 
at a flow rate of 30 mls/min. : Bound piptein : was step-eluted wit^Biu/fer A containing , 
0.15, 0.35, 0.6 and JUO M NaQ and : the fractions analyzed by 5DS-P^GE; BAIT- 
containing,fraction (350 jmJVI step), were pooled, and diluted with Buffer, A to a final . 
NaCl concentration of 50 mM. This sample was applied to an HS-50 column (Poros 
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Resins, Perseptive Biosy stems)' previbiiYlyeqm^ A : plus 50'inM 

NaCl at a flow rate of 10 mls/min. Bound proteins were step eluted with Buffer A 
containing 1.0 M NaCl and fractions- analyzed by SDS^PAGE.^ Finally/the pooled 
fractions were applied to an S-2Q0 (Phahnacia)-gei filtration -column previously, 
equilibrated with 50 mM Na-Acetate pH 6.5; 250 rhM.NaeL "BAlT-containing . : \ - 
fractions eluted as a single peak which were pooled. .i\ * ** e - 

Protein concentration was detennifled^using; the.BicKRad Protein Assay* with 
BSA as a standard. Alternatively, the BCA Assay .(Fierce), yas-used. The' protein* 
was -90% pure as judged by SDS r PAGE. . The baculoyirus produced protein was 
Shown to be glycosylated^ the isolectricpoint (pi) of the protein was determined tt> 

be 5.0. r This protein was used for ip ( vitro activity assays described hereinabove . 

Microsequencing of the amino acid sequence of the amino terminus of the purified ; 
protein immediately after purification was used , to determine the amino terminal 
sequence of the mature protein and thus the cieavage point and length (18.amino acids) 
of the secretory signal peptide, as shown in Figure 1 (SEQ ID NO:2). However, 
subsequent sequencing of the' same preparation in another laWatory following 
storage at -80° C for several weeks revealed an approximately equal molar mixture of 
the original mature species and a second species lacking one additional residue, i.e., 
with the N termihusehdirig with Thr at position' 19 (aid tfau's comprising amino acids' 
19-410 of SEQ : ID N0:2);" ; B6fr ' • ' 

interaction with tPA. : * • ; ' ' - 1 : ' J : - — ou i 

Example 3: Cloning and Expression in Mammalian Cells ' a r - u 

A typical mammalian expression vector contains the promoter element, which 
mediates the initiation of transcription of mRNA, the protein coding sequence, and 
signals required for the termination of transcnption and polyattenylition of the 
transcript Additional elements include enhancers, Kozak sequences and intervening/ 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient^ ' 
transcription can be achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RS V, HTLVi; fflVI and the early 
promoter of ihe ^omegalovirUs (CKiV). However, cellular elements" can also be 
used (e.g., the human actin promoter). Suitable expression vectors for use in 
practicing me present invention include, for example, vectors such as pSVL and 
pMSG (Pharmacia, Uppsala^ Sweden),' pRSVcai (AtCC 37152), pSV2dhfr'(ATCC . 
37146) and pBC12MI (ATCC 67109). Mammalian host cells mat could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 
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1, Cos 7 an^C^i ^qi^aii, !^fe? / 5^s ( >.mppseJL. cpUs and Chinese hamster ovary r 
(CHO) ccHs vF ' CVk imC . m . 2rh ,-iv' ^ 

Alternatively, -the geig ,can;b>e expressed; in- gtable cell lines that contain the \ • 
gene integrated into %e^Eiqso^ a selectable marker such 

- as dhfir, gp£ Repmycin t rhygraaiiyfcin ^owsltfe identification and isolation of the?.: it 
transfected cells. bsi -c; : -Jxz ;i \ .: 

. The transfected geiteiaifiilsfr t^amplifikilo ekpresslarge amounts of tht 
encoded protein. The©HFR (^ydfofcMfe Tedudtase) markerls useful to 'develop 
cell lin6s ; that carry Several liundred ; or^veh : several thousand copies of the gene of 
interest Another eisefuf select glutamine synthase (GS) : 7 

(Murphy et'af., Efc&ek 227:277^27^(1^91); BebWngtotf ' 
/ft 169-i75(i^92j)/'USin| : these r nkrkei^'th^ are grown " m * ' 

selective medium and the cells wifh the highest resistance are selected. These cell lines 
contain 



ain the amplified gejie(s)i intonated into a chromosome. (jhiiiese hamster ovary : / 
(CHO) and NSfrceils are often used for the pjxwiuction of proteins. 

The expression vectors pCl.and pC4 contain the strong promoter (LTR) of the. 
Rous Sarcoma Vki^ (Ciillen etal., Modular and QsjUjuiar Biology, ^438-447 inarch, 
1985)) ; pluj f a pL. C£U 4^:52^^530^ f :., 

(1985)). Mu^pjLQclon^ v . 
BamHI, Xbal and Asp718, facilitate the cloning of the gene of interest. The : vectors 
contain in addition the 3' intron, the polyadenylation and termination signal of the rat 
preproinsulin gene. .-. , v >>A . W3 -. ;u - w -y iu *« v. ; -? -Iv m:. ,:v.*< .D I tfc,: 



Example 3(a): Cloning and Expression in COS Cells 

' bnr-.i. i.vfc r'r v : v.. .A/i? if. ,-u,. 

The exp^ssion plasmid, pBATT HA, is made .by cloning a cDNA encoding ( . 

BAIT into the expression vector pcDNAI/Amp or pcDNADtt (which can be obtained 

.o-; : - ■ r -f ■ r : ,j; ; :■ ; ' . .;\.:r^ ,r 

from Invitrogen, Inc.). 

v s' ur ■ ' *r -r - t *. *. ' v-J 2 > ■.: 

The expression vector pcDNAI/amp contains: ( 1 ) an E. coli origin of 

■ ■ T )U / : r j. , r >. ; *.j o- v «' 

replication effective for propagation in £. ra/z and other profeuyotic cell3;.(2) an 

ampicillin resistance gene for selection of plasmid-contpiing prokaryotic cells; (3) an 

SV40 origin of replication for propagation in.eukaryotic cells; (4) a CMV promoter, a 

* i: ?jj?..y .... v... :i - j ; ^n. ' '•■ '.*:• 

polylinker, an SV40 intron; (5) several codons enpoding a hemagglutinin fragment 

1 ?'j :. ;■: * -r--i "4. . :c ;..^r: :rv j-^ y'i -;. ( /■ . 

(i.e., an."HA" tag {©.facilitate purification) followed by a termination codon and 

polyadenyladon signal arranged so that a cDNA can be conveniently plaqed under 

expression contrpl of the CMV promoter and operably linked to the SV40 intron and 
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the polyadenylation signal by means of restriction sites in thVpolyiinker.- Hfe : HA tag 
corresponds toan epitope derived from the influenza hema^lutinin protein described ' 
by Wilson et at, Cell 37:<W (1984). The' fusion dfAe HA teg* tothe target protein i: 
allows easy detection and 'recovery of therecombiiiarit protein with ah antibody that 
recognizes the HA epitope. -pcDNAIII contains/in : additi6h; the selectable neomycin* : 

marker. ' ' . ;: l - J • . " : ' ,< — 

f A DNA fragment encoding the BAIT is clon^kto file poiyhriker region of the 
vector so that recombinant protein expression is directed : by the CMV promoter. The r 
plasmid construction strategy is as follows. The BAIT cDNA of the deposited clone 
is amplified using primers that contain convenient restriction sites; much as described 
above for construction of vectors for expression of BAIT in £ colL Suitable primers 
include the following, which are used in this example;' The 5' primer, containing the 
underlined BamHI site; a Kozak sequence; an AUG start codon arid 18 nucleotides of 
the 5' coding region of the cibmplete BAIT has the following sequence: v 
5' GAGCATSea^ 3* (SEQ ID ; ' : 

NO: 14). The-3' primer, containing the undefined BaniHI site and 15 nucleotides 
complementary td the 3' coding sequence, has the following sequence: 

5' GCACATQGATCQAAGTTCTTCGAAATCATG 3' (SEQ ID NOilS).* 

• ; .*' ' • /.y-V A ./ " ! ,.7.;. 'It ^ L' 

The PCR amplified DNA iGragmeht and the vector, pcDNAi/Amp, are ctigested 

with BamHI, the' vector is dephosphorylateii and then the vbctor and amplified DNA 

are ligated. The ligation mixture is transformed into £ a?// strain SURE (available 

from Stratagene Cloning Systems, 1 1099 North Torrey Pines Road, La Jolla, CA 

92037), and the transformed culture is plated on ainpicillin media plates which then 

are incubated to allow growth of ampicillin resistant colonies. Plasmid DNA is 

isolated from resistant colonies and examined by restriction analysis or other means 

for the presence of the B^ 

For expression of recombinant BAIT, COS cells are transfected with an * 

expression vector, as described above, using DEAE-DEXTRAN, as described, for 

instance, in Sambrdok et aL, Molecular Cloning: a Laboratory Manual, Cold Spring 

; . • ";• «j !" ; ' • . ' .... • ; :j. - \ ? 

Laboratory Press, Cold Spring Harbor, New York (1989). Cells are incubated under 

' i> — - 1 - '■ { ' *- : ' ? y * J . . . ' • • ' » ' 

conditions 4 for expression of BAIT by the vector. 

jExpression of the B ATT-HA fusion protein is detected by radiolabeling and 

immuhbprecipitation, using methods described in, for example Harlow et at, 

Antibodies: A Laboratory Mdnual f 2nd z EcLi Cold Spring Harbor Laboratory Press, 

Cold Spring Harbor, New York (1988)/ to this end, two days after transfection, the 
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cells are labeled bjynpub^ticgi in g^a cgnt^n^^S^ysteihe for 8 hours. -The cells, j 
and th^media are^coUpc^^t^e gells ^washed and tljeJysed with, detergent- r 
containing RIPAb^er:,!^ 

DOC, 50 mMTRIS, ^ jd9- JZ^Sj^^^ip^gibei^ Jag; ^H^lson etal. citedabove. Pcoteips are 
precipitated from the ce}l lysate- jugi |rom jteeulture media using an HA-;specifi<? c - 
monoclonal antibody. The precipitated proteins then are analyzed by SDS-PAGE-and v 
aulpradiography. Anfxpr^^p^uct^of the expected size is seen in the cell lysate, 
which is not seen in< negativg ^gjnti^l^: - t ^ \o\<;.:.'^: \ r *v • .. r : 

Example 3(b): Cloning and Expression in CHO Cells , 

The vector pC4 is u^ed for fte^xpr^ssion of BAIT protean, Plasmid pC4 is a„ xy . 
derivative of the pjasmid pSY2-dhfir (ATCC Ac^ess^on Np. 37146) r The plasmid , . 
contains the mouse DHFR gene under control ofjhe SV4Q early pipmoter^ Chinese 
hamster ovary- or otoer ceUs lacking dihydrofolate activity £bat aie transfecte^ .with ■ ; . ^ ■ , 
these plasmids can^ selected l*y growing the cells in a selective^nedium : (alpha < ■ 
minus MEM, Ufe Technologies^ su^te^ ... VJ , 
methotrexate. The amplific^tipn.of tbe.DHFR jjenes in cells resistant to methotrexate 
(MTX) has beep, well d^umented ; ^sp,.^^^^ R, M^.Bertino, J, } 

R., and Schimke, R. T. f . 1 978, 7. Bwi Cteir^ 253: 1357- 1370, H«nlin" j7l. and 

:yji. vi. . Ua/:C:u v;v sv stu TuTaccr: * :j A -' f Il. ,*~*'\a:i > j-« 
Ma, C. 1990, Biochem. et Biophys. Actp, 1097: 107-143, Page, M. J. and , 

Sydenham, M. A/Mjpl^ Biotechnology 9:^68^ Cells.grow^ 

concentrations of MTX develop resistance to the drug by overproducing the target 

. a;: MiOLcJ J^g.H ?.on: r . vr:-i:o*i nr..) . <".J I ,* : *f ^ ar.j' l. ^ 

enzyme, DHFR, as a result of amplification of the DHFR eene. If a second gene is ... 

r -:« : lv <s;-i?a ftiJ&:i 5 * ; - .,5.k 2' -tjff^/ : . vicr , -.V 

linked to the DHFR gene, it is usually co-amplified and oyer-expressed. It is .known 

in the art that this approach may be used to develop cell lines carrying more than. 1,000 

copies of the amplified gehe(s). Subsequently, when the methotrexate is wiAdrawn, 

cell lines axe obtained which contain the amplified gene integrated into one or more q 

chromosome(s) of the host cell. 

Plasmid pC4 contains for expressing the gene of interest, the strong prompter 

of the long terminal repeat (LTR) of the Roiise Sarcoma Virus (Culien,.et al., 

Molecular and Cellular Biology, March 1985:438-447) plus a fragment isolated from . 

the enhancer of the immediate early gene of human ^pmegaipyims (CMV) (Boshart 

et al., Cell 47:521-530 (i985)). Downstreacri of the promoter arejhe following single ; 

restriction enzyme cleavage sites that allpw the integration of the genes: BamHl, Xba 

I, and Asp718. Behind these cloning sites the plasmi4 contains the 3' intron and 
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polyaderiylationsiteof the : ratpre^ • - ft - 

can also be Used for the expression; e.g- , the human 6-acdn pifenloter; the SV40 early : - 
or late promoters or the long terminal repeats from other retrovinises, e.g;, HIV and : 
HTLVI. Clontech's Tet-Off and TefrOn gene expression systems and'similar 
systems can be used to express the BAIT in a rejgulatecf way in mammalian cells 
(Gossen, M., & Bujard, H; 1992, Proc. Nail AcacL Seu USA'89: 5547-555 ij. For J 
the polyadenylation of the mRNA other signals, e ;g.? f rbitt the^humari growth- 
hormone or globin genes can be used as well. -Stable cell lines Carrying a gehe of v *''-* r - 
interest integrated into tlie chromosomes can also be selected upon co-transfection - - \ 
with a selectable marker such as gpU G418 of Ky^bmycin. It is advantageous to use < ^ 
more than one selectable marker in the -beginning, e.g., G418 plus methotrexate^ ' 

The plasmid pC4 is digested with the restriction enzymes BamHI and Xbal 
and then dephosphorylated using calf intestinal phosphates^by procedures known in . z *. 
the art The vector, is then isolated from a 1% agarose gel, . v 

The DNA sequence ^encoding the complete BASJ, protein including its leader nrS 
sequence is amplifiedjusing PCR oligonucleotide primers corresponding to the .5' and 
3' sequences of the gene. The 5' primerhas the sequence .... ?i ^ r : q 

5' GAGCATQQASCQGCCAJCATtt , 
NO: 16) containing the underlined BaniHI restriction enzyme^site followed by : .an ■ ' • ; y r . 
efficient signal for initiation of translation in eukaryotes, y as described by: Kozak, M ff « * J 
J.MoL Biol i9d:947"-950(1987), and 24 base's of the coding sequence o£B AIT t yrc 
shown in Figure i (SEQ ID NO:l).* The 3* primier'has th£ sequence "-' /qi—-\ 
5* oXG(jfl TTCTA(U( 7r^^ 3' (SEQ ID NO: 17) cbhtainitfg- : " > 

the underlined Xbal restriction site followed by 1 & nucleotides cdmplernentary to the • v/ 
non : translated region of tlie B AIT gene shown in Figure 1 (SEQ ID NO:l j. w 

The amplified fragment is digested withthe ehdonucleases BamHI and Xbal 
and then purified again on a 1% agarose gel. The isolated fragment antfthe r ' 
dephosphorylated vector are then ligated with T4 DNA ligase. E coli HBlOl or j£l- 
1 Blue cells zxt then transformed and bacteria are identified that contain the fragment 
inserted into plasmid pC4, using, for instance, resection enzyme ^alysis. 

Chinese hamster ovary cells lacking an active DHFR gene are used for 
transfection. Five. fig of the expression plasmid pC4 is cotransfected with 0,5 [ig of 
the plasmid pS.Ynep using lipofectin (Feigner et al., supra). The plasmid pSV2-neo 
contains a dominant selectable marker, the neo gene from Tn5 encoding an enzyme. 
that confers resistance to a group of antibiotics including G418. The cells are seeded 
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in alpha minus MEM 2 da y s » to^ e Jk are 

trypsinized and seed^^J^ybfidpina ejoping plates (Gr^ner, Germany) ip alpha _ x 
minus MEM-suppleiran^i^^ SO/ng/mliOf^etotltf^ate plus 1 mg/ml ; 

G418. After about lp-Wdaygyng^ 
5 petri dishes or 10-jnl flasks us^g ^fferenteoncentrations of methotrexate (50 nM, 

100 qM, 200 nM,-400 nM; 800 i^).^GloneS;grp^ing at the highest; concentrations^ 
methotrexates toent^^feg^ ... e 

concentrations of methotrexate;^ 44M, 2 jiM, £ ^Af^-mM, 20 mM). The^same ,. : , * 
procedure,i3;repi?ated until plones-are obtoine^which ;gro\v at-a concentradon of lQQ : r < n: 
20 200 jxN^.: Exgressio^qf^^ .p , 

PAGE and; Western-blot or by reversed phase HPLCjanalysis. - ■ \ • j r , ■ ; ; - . c 

Example 4: Tissue distribution vf -BAIT protein.expression: .ass-. ,i:r h 

Northern blot analysis is canibd ohi to examine BAIT gehe expfessionin* 

15 humanities; lining rriMods debited by, r anfii)ng*others^ Sambrdbic et alrcited 

abov6l a AtDNA probe "containing tffeentire nucleotide sequence of the BAIT protein 'f * 
(SEQ ID NO: 1) is labeled with *P using the r^rime™ DNA iabeUng^ystem w - ? P- ' - 
(Amershatn l!ife'&i^C£X^ instrucdbnsi'l AfteiilabeBng; ' 3 

the probe is puBfiedlising a CHROMA SPIN-iOO^ column (ClontechrLaboratories, >' 

20 Inc.), acfcordmgltqman^ PT1200-L..:The purifipdjabeled.; . vj 5 

probe is then used Jo examine various hum^ tissues for 3 c : i : h : 

Multiple Tissue Npitl^ CMTOjbblpts coining various human tissues (H) £ ,, 0 iZ 
or human, immune systejn tissues @M) are ob^ed-ftom Glontech, and areexaj^ed, j • 
with the labeled. probe.using ExpressHyb 1 ^ hybridization solution (glontech) . ^ _ 

25 according to manufacturer's protocol number PT1 1 90- 1 . Following hybridiation and 
washing, the blots are mounted and exposed to film at T 70 C overnight,, and films^. 
developed according to standard procedures^ . .. 

jt will be clear thaVtlfe invention may be practiaff otherwise tMi as ' " ' ' * 
particularly described in the foregoing description ancfexamples" 

30 ft umerous modifications' and variations of the present invention are possible in 

light of the above ieachiifigs and, therefore, arfe witliih the 1 sctfpe'of the appehded' r ' 
claims. 

Theentu^disclostufeof W^ublica^ ' : 

journal articles, laboratory manuals, books, or other document^) cited herein afi^ ^ - 
35 hereby incorporated by reference/ 0 - \ .t , ;/ . * i 

or .r . * !''<*'.> -\ : .... •: : 
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SEQUENCE LISTiffe ~~ 

(1) GENERAL INFORMATION: :Z ' l " 

• jr.?*' si .3 . 7*T' : .>i'V- 
( i) APPLICANT : HASTINGS ( GREGG C • .* . . ?. r . ~ 7 *. 

COLEMAN, TIM 
LAWRENCE, DAN 

(ii) TITLE OF INVENTION: BRAIN- ASSOCIATED^ ''INHIBITOR - OF 
TISSUE -TYPE PLASMINOGEN ACTIVATOR 

(iii) NUMBER OF SEQUENCES: 17" . ;;i VI 

{ iv) - CORRESPONDENCE* ADDRESSJ * " "Z r .. ~ - 1 A' * 
(A) ADDRESSEE: HUMAN GENOME SCIENCES, INC. 
(?) STREET: 9410"" KEY.. WEST' AVENUE * ' : ' 

(C) CITY.: ROCKVILLE -r : *JL ; \ 
. (D) STATE: MD u. - 

(E) COUNTRY: USA 

y . (F) ZIP: .20850 iV*. Vc 'U\ CT ' ' I K 

y. : z :■ ' ' ' ^ — >• •• ••'■ J 
(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
:(B1 rffOMPUTER: :IBM PC. compatible * : * 

:(C) OPERATING SYSTEM: -PC- POS^/MS -DOS • : - - ' - V 

(D) SOFTWARE: Patentln Release #1.0, Version #1.-3*0 

■I (vi) CURRENT APPLICATION- DATA:/' " "'7 7-7 :V r. - = W 

(A) APPLICATION NUMBERS US^ "* ' 

(B) FILING DATE: T 

(C) CLASSIFICATION: 

:* v * ■ ..J. ' . - v \ r v c:: 

(viii) ATTORNEY/AGENT INFORMATION :' 1 * .... 

(A) NAME: KIMBALL, PAUL C '* 

(B) REGISTRATION NUMBER: 34,610 
f t (£)., REFERENCE/DOCKET 'NUMBER : PF336 ^ ; 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (301) 309-8504 

(B) TELEFAX: ;(301) 309.-8512 *■ 



r 



(2) INFORMATION FOR SEQ ID NO:l: 

' (i) SEQUENCE CHARACTERISTICS^: 

(A) LENGTH : , 1564 base pairs 

(B) TYPE: nucleic acid 

( C ) " "STRANDEDNESS : "single ". V 
Ok TOPOLOGY: linear - " > 

.(ii) MOLECULE TYPE: DNA (genomic) 
(ix) FEATURE: 
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(A) NAME/KEY : Q?g: r - ;. ;.:v..r. ' \S. i 

(B) LOCATION: 89.. 1318 

(ix) t FEATURE: . . 1- V :: . . -V 

' (A) NAME/KEY: sig_peptide 

(B) LOCATION: 89.. 140 : . ? : ' ~ : . V. : 

(ix) FEATURE: ... . 0 

(A) NAME /KEY: mat_peptide 

(B) LOCATION: r ,fc43^rl3.». .r... ViH /YV: *" \ :. 

■ • " " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: ' * - 

GAGCGGAGCG GAGCACAGTC CGCCGAGCAC AAGCTCCAGC ATCCCGTCAG GGGTTGCAGG* - 60 

TGTGTGGGAG GCTTGAAACT GTTACAATrATG GCT TTC CTT-GGA CT(T- : -TTC TCT 112 

Met Ala Phe Leu Gly Leu Phe Ser 

-18 -15 CC -V 

TTG CTG GTT CTG CAA AGT ATG GCT ACA GGG GCC ACT TTC CCT GAG GAA 160 
Leu Leu Val Leu Gin Ser Met Ala Thr Gly Ala Thr Phe Pro Glu Glu 

•10 -5 i/* k; z 's ' 

GCC ATT GCT GAC TTG TCA GTG AAT ATGt .TAT AAT vCGT -CTT--AGA GCC ACT 208 
Ala He Ala Asp Leu Ser Val Asn *Met Tyr Asn 'Arg. Leu Arg Tkla Thr 

v / *5»*.!> r ' r •: 2-0- V -v' 

GGT GAA GAT GAA AAT ATT CTC TTC TCT CCA TTG: AGT' ATT - GCT CTT GCAT 256 
Gly Glu Asp Glu Asn He Leu Phe Ser Pro LeuiSer IleXAla Leu Ala 

25 30 35" r 

ATG GGA ATG ATG GAA CTT GGG GCC CAA GGA TCT ACC CAG AAA GAA ATC 304 

Met Gly Met Met Glu Leu Gly Ala Gin Gly SerVThr'lGlri Lys Glu "-lie 

. 40- 45 ~ " 50.:, ~ <. ri- "1 - 

' - ■> ;r -* / -;t r-;u ~ 

CGC CAC TCA ATG GGA TAT GAC AGC 'CTA .AAA AAT GGT GAA GAA TTT TCT 352 
Arg His Ser Met Gly Tyr Asp Ser Leu Lys Asn Gly Glu Glu Phe Ser 

55 , 60 - 65 t ' ' :, " ^70"- 

TTC TTG AAG GAG TTT TCA AAC ATG GTA ACT' GCT AAA GAG AGC. CAA TAtf 400 
Phe Leu Lys Glu Phe Ser Asn Met Val Thr Ala Lys Glu Ser Gin Tyr 
75 80 85 

GTG ATG AAA ATT GCC AAT TCC TTG TTT GTG CAA AAT GGA TTT CAT GTC 448 

Val Met Lys He Ala Asn Ser Leu Phe Val Gin Asn Gly .Phe His :Val'^ 
90 95 ../„, . ;i00 i 

AAT GAG GAG TTT TTG CAA ATG ATG AAA AAA TAT TTT . AAT GCA GCA - GTA 496 
Asn Glu Glu Phe Leu Gin Met Met Lys Lys Tyr Phe? Asn Ala /Ala Val- 5 
105 110 115 

AAT CAT GTG GAC TTC AGT CAA AAT GTA GCC GTG GCC AAC TAC ATC AAT 544 
Asn His Val Asp Phe Ser Gin Asn Val Ala Val Ala Asn Tyr He Asn 
120 125 130 
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- AAG TGG GTG GAG AAT AAC ACA AAC AAT CTG GTG AAA GAT TTG GTA TCC 
r Lys Trp Val Glu Asn Asn Thr Asn ten lieu VaT Lys* Asp* Lett' Val Ser 
135 -140* el " ■ • r ' r l i£ ^ ;* : 150 

CCA AGG GAT TTT GAT GCT GCC ACT TAT CTG GCC CTC ATT AAT GCT GTC 
: Pro Arg Asp Phe Asp Ala Ala Tto'Tyr Leu Ma" Iteif life Asn Ala Val*- 
; . 155 ■•- ; 16T0 ~' M ^ I *' : -l65 : * V 

TAT TTC AAG GGG AAC TGG AAG TCG CAG TTT. AGG CCT GAA AAT ACT AGA 
Tyr Phe Lys X»ly Asn Trp' Lys Ser "Gin Phe" Arg^'prd' Glu Asn ^Thr Arg 
170 175 180 

ACC TTT TCT TTC ACT AAA GAT GAT GAA AGT GAA GTC CAA- ATT CCA ATG 
c . : Thr Phe Ser Phe Thr Lys' Asp A^p Glu* Ser Glu Val Gin* lie Pro Met 
185 . 190 195 

ATG TAT CAG CAA GGA GAA TTT TAT TAT GGG GAA TTT^AGT GAT GGC TCC 
Met Tyr Gin Gln Gly Giu Phe Tyr Tyr :: Gly Glu Phe : Ser^ Asp Gly Ser 
200 205 210 

AAT GAA GCT GGT GGT ATC TAC CAA GTC CTA GAA ATA CCA TAT GAA GGA 
Asn Glu Ala Gly Gly lie Tyr Gin Val Leu Glu lie Pro Tyr Glu Gly 

2is 220 225 ~ 1 *' ' : '230 - 

GAT GAA ATA AGC ATG ATG. CTG GTG CTG TCC' AGA' CAG GAA 'GTT CCT CTT* 
Asp Glu He Ser Met Met Leu Val Leu Ser m Arg Gin Glu^Val Pro Leu 
235 240 ' m ' : ~] 245 

GCT ACT CTG GAG CCA TTA GTC AAA GCA CAG CTG GTT GAA GAA TGG GCA 
Ala Thr Leu Glu Pro Leu Val Lys Ala Gin Leu' Val ! GIu -Glu -frp ' : Ma* 
250 255 _ _ 260 . 

AAC TCT GTG AAG AAG CAA AAA GTA GAA GTA TAC CTG CCC AGG TTC ACA 

Asn Ser vil Lys Lyk Gin Lys' Val Glu Val Tyr Leu "Pro "Arg 'P&6 Thr : - 
265 ? 270 :: " 275 

GTG GAA CAG GAA ATT ' GAT TTA AAA GAT "GTT TTG "AAG GCT CTT GGA ATA/ 
Val Glu Gin Glu He Asp Leu* Lys Asp Val Leu Lys Ala Leu Gly lie 
280 285 290, 

ACT GAA ATT" TTC ATC AAA GAT GCA* AAT TTG ACA GGC CTC TCT GAT AAT 
Thr Glu- He Phe lie Lys Asp Ala Asn Leu Thr Gly Leu Ser Asp Asn 

295 ; <- "300* y 30*5 ' : ' ! ' " ' 3l6' : ' 

AAG GAG ATT TTT CTT TCC AAA GCA ATT CAC AAG TCC TTC CTA GAG GTT 
Lys Glu lie Phe" Leu : Ser Lys" Ala Ile"Hi3 Lys Ser Phe Leu Glu Vail 5 
315' 320 325 

AAT GAA GAA* GGC TCA r GAA^ bcT * GCT GCT ' GTC TCA GGA ATG w ATT' GCA ATT- 
Asn Glu Glu Gly Ser Glu Ala Ala Ala Val Ser Gly Met He Ala lie 
330 ; . 335 ^ _ 340 

AGT AGG ATG GCT GTG CTG TAT CCT CAA GTT ATT GTC'GAC CAT CCA TTT * 
Ser Arg Met Ala Val Leu Tyr Pro Gin Val He Val Asp His Pro Phe 



suWrrrOrc sheet (rule 28) * 



W0'98A66ttr?D* 



PCT/DS96/16484 



.v;71 

345 350 355 

TTC TTT CTT ATC AgA AA% AGG- AQA* AQT GGT ; ACA ; ATT CTA TTC ATG GGA .,1264 
Phe Phe Leu fie Arg Asn Arg Aocg Thr Gly Thr lie Leu Phe Met Gly " - 

360 365 370 

■» 

CGA GTC ATG CAT OCT G^A ^CA J^ J^" ; ACA AGT GGA CAT GAT. TTC G^A ' .1312 
Arg Val Met Sis Pro Glu Thr" ftei' Ab&- Thr' Ser Gly His Asp_ Phe Glu 
375 380 . 385 390 

< s v .. a ad rri cjs ^.3 ^ .at- a :'■ 

GAA CTT TAAGTTACTEV TAT^GAATA. AC^AG^SAAAA CAGTAACTAA GCACAT^ATQ ■ . .1368 
Glu Leu wi s 

TTTGCAACTG GTATATATTT AJSGATTTGTjG ^TTACAGTA TATCTTAAGA^TAATATTTAA^. c 1428 

• c< ■ 

AATAGTTCCA GATAAAAACA ATATATGTAA ATTATAAGTA ACTTGTCAAG GAATGTTATC 1488 
AGTATTAAGCI TAATGGTCCT GTOATGTCAT TGTGTTTGTG^ TGCTGTTGTT • TAAAATAAAA . , : 1548 

■ • ?.: co: 

GTACCTATTG AACATG 1564 

. i z .t at.* • ; a- „■ ;:s : v 0'..-' > ?aa 

• I' „c - -7 ^ . ' * ,. , C *; J "r.7 - "' si- "J . f-;a :i 

(2) INFORMATION FOR SEQ ID N0^2f , : c Z 5 , 

a (i) -SEQlDENCT^CHARApTERISTICS :• ry - ^ - - u :/ . p .- »j 7 

"^"j Ja) LENGTH : v 410 andno^acids • ... ff4j . , H Je>1 ; . 2 " i;* - * 

XB) TYPE: amino acid- L .^r 
(D) TOPOLOGY: linear 

(iii ^^COLB ,TYPS; r prot^in,^ c . ^ . . - ' : r,*r f ^ 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 2: C *\ 



Met Ala Phe^^u-iGly Leu'phe Ser.Leu.Leu-Val Leu .Gin Ser Mat Ala.. 

-is " '-is" * -io* c ' r. ; ' -* ; a - 

Thr Gly Ala- Thr- Phe-.Pro Glu -Glu Ala lie Ala Asp Leu .SezvVaL.Asn . . r . 

• Al 5. ?; : z, 1 ' q I 7- : i r to 

Met Tyr Asn Arg Leu Arg Ala Thr Gly Glu Asp Glu Asn He Leu Phe 

15- • , 20 - r - * 25 -v- ^ 30 5 . . 

Ser Pro Leu Ser lie Ala" Leu Ala, Met Gly Met Met Glu Leu Gly Ala* " 
35 40 45 

Gin Gly Ser.. Thr .Gin Lys.. Glu lie Arg. JHis- Ser' Met Gly Tyr^Asp" Ser/' . \ 
...... . - • 55l** ' " "6p * 

Leu Lys Asn. Gly Glu -Glu- Phe Ser Phe Leu Lys Glu Jhe.; Ser. Asn. Met . : 

6s".' " y "70. ; /: c \75- \;\ 



Val Thr Ala Lys Glu Ser Gin Tyr Val Met "Lys He Ala Asn Ser Leu 

80 - ^ -85t. r . % ~ r 90 : .. r . -j- 
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W2 



Phe Val Gin Asn Gly Phe His Val Asn Glu Glu Phe Leu Gin Met Met 
95 100 105 110 

Lys Lys Tyr Phe Asn Ala Ala Val Asn His Val Asp Phe Ser Gin Asn 
115 12tf 7 rt J — -125-;*'' 

Val Ala Val Ala Asn Tyr lie Asn Lys Trp Va^Gltf Asn Asn; : Thr Asn 

130 135 s-'-'G-* : 7 ; ;^; ; 

Asn Leu Val Lys Asp Leu Val Ser Pro Arg Asp Phe Asp Ala Ala Thr 

145 150 .----.re 2/55 * 

Tyr Leu Ala Leu lie Asn Al$ Val Tyr Phe Lys Gly Asn Trp Lys Ser 
160 165 170 

Gin Phe Arg Pro Glu Asn Thr Arg Thr-Phe^Ser Phe Thr' Lys Asp Asp 
175 180 .185 190 

Glu Ser Glu Val Gin He Pro Met Met Tyr Gin Gin Gly Glu Phe Tyr 
195 200 20 _ 5 

Tyr Gly Glu Phe Ser Asp Gly Ser Asn Glu Ala Gly Gly lie Tyr Gin 
210 215 220 



Val Leu Glu He Pro Tyr Glu Gly Asp Glu He Ser Met Met Leu Val 
225 _ 230 ^ 235 

Leu Ser Arg Gin Glu Val Pro Leu Ala Thr Leu Glu Pro Leu Val Lys 
240 245 250 

Ala Gin' Leu Val Glu Glu Tfp Ala Asn Ser Val Lys Lys Gin Lys Val c 
255 260 265 ^ ( 270 

Glu Val Tyr Leu Pro Arg Phe Thr Val Glu Gin Glu IlV Asp Leu Lys 
275 280 285 

Asp Val Leu Lys Ala Leu Gly He Thr Glu He Phe He Lys : Asp Ala 
290 295 300 

Asn Leu Thr Gly Leu Ser Asp Asn Lys Glu He Phe Leu Ser Lys Ala 
305 310 , 315 

He His Lys Ser Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala 
320 325 330 

Ala Val Ser Gly Met He Alsrlle Ser Arg Met Aia Val Leu Tyr Pro - 
335 340 345 350 

Gin Val lie~Val Asp His Pro Phe' Phe Phe Leu He Arg Asn Arg Arg 
. .355 360 m 365 

Thr Gly Thr He "Leu Phe Met Gly Arg Val Met His Pro Glu Thr Met 
370 ... 375 380 _ 

Asn Thr Ser Gly His Asp Phe Glu Glu Leu : 
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38 J> t hyi n - ftrfs - 3*0, ? . c - £ r ,; . v 

(2) INFORMATION FOR SEQ ID N0:7: 

• ;r Ji?" q.i>, ; V* ai:-: - . i. / ? * ~ 

(i) SEQUENCE CHARACTERISTICS : : . 

(A) LENGTH: 407 amino acids 

(B) TYPE: atadjio. ?acid. v . ^ „ . s : - ... 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPfer protein -h r 

a- . rrV r^A-\r:- .v.; :y7 fc.-'f. . 



(xi) SEjQUENCEL DESCRIPTION: SEQ ID NO: 3 : , • . , :rf 

Met Tyr Phe Leu Gly Leu Leu Ser Leu Leu Val Leu Pro Ser Lys Ala 

1 v: s-"ff ur:e 5 :o ..^ .0 ~r:- 10 - < - -"-o-. r v J- 5 e :s: 1 

Phe Lys Thr Asn Phe Pro Asp Glu Thr lie Ala Glu Leu Ser Asn Val 

, : ; .... 20- .. :t ; • J 25j . £ v ;- cs ^,.r 30 : . vl . ^ 

ex.' 

Tyr Asn Leu Arg Ala Ala Arg Glu Asp Glu Asn lie Leu Phe Cys Pro. 

35 ;«v *»* • - : 4?; c ;> vlt- * "C '7 ^ *§~ s.:r 

Leu Ser He Ala He Ala Met Gly Met He Glu Leu Gly Ala His Gly 

50 1 1:7 it. • ; ? s ^ ; . v c !9" -Jc 

2*1 •:>..; 
Thr Thr Leu Lys Glu He Arg His Ser Leu Gly Phe Asp Ser Leu Lys 

Asn Gly Glu Glu Phe Thr Phe Leu Lys Asp Leu Ser Asp Met Ala Thr 

3Vu u:^l ctX^Z i^SJ ;t . 9 .°. ' . -t ' " A c-q • • i .~V 1 '. 

Thr Glu Glu Ser His Tyr Val Leu Asn Met Ala Asn Ser Leu Tyr Val 

Gin Asn Gly Phe His Val Ser Glu Lys Phe Leu Gin Leu Val Lys Lys 
^115 : j r-120^ ^^ . . cs .- b 12£- « : : 

r. X }i 1 z " 

Tyr Phe Lys Ala Giu Val Glu Asn lie Asp Phe Ser Gin Ser Ala Ala 

130 si v 135, , . 140 sr:<= . .:; i ; . ; ^ - 

Val Ala Thr His He Asn Lys Trp Val Glu Asn His Thr Ash Asn MetT 
145 . z . ■ • 150, . . - : 15^ _ V-> . --2I6O. 

He Lys Asp Phe Val Ser Ser Arg Asp Phe Ser Aia Leu Thr His Val 

A . : 165. t j: . : ;170 :; r » ; iv^S: ; 

"I '. l .{ 

Leu He Asn Ala He Tyr Phe Lys Gly Asn Trp Lys Ser Gin Phe Arg 

Pro Glu Asn Thr Arg Thr Ph Ser Phe Thr Lys Asp Asp Glu Thr Glu 

195 20Q , - , 205 .. 
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Val Gin lie Pro Met Met Tyr Gin Gin Gly Glu fero Tyr Tyr Gly Glu 
210 215 220 

> . ' ; ■ • : ■■ ?s fc .V i-i 

Phe Ser Asp Gly Ser Asn Glu Ala Gly Gly He Tyr* Gin Val Leu Glu 
225 230 235 240 

He Pro Tyr Glu Gly Asp Glu lie 1 ' Ser Met Met He Val" Leu Ser Arg 
. . 245 250 255 

V £ -' • - ~ «■■ ■; . * r .:..v ♦ . — - 

Gin Glu Val Pro Leu Val Thr Leu Glu : Pro Leu Val Lys Ala' Ser Leu 
260 265 270 

He Asn Glu Trp Ala.~*Asn Ser Val Lys Lys' Gin Lys Val Glu Val Tyr 
275 280 285_ 

Leu^Pro Arg Phe Thr Val "Glu Gin Glu lie Asp 'Leu Lys Asp Val Leu 
290 295 300 

* '■ • :*€. ^ ? , f. ■ ■; r -..\ 

Lys Gly Leu Gly He Thr Glii Val Phe Ser Arg Ser Ala Asp Leu Thr 
305 310 315 320 

Ala Met Ser * Asp Asn Lys Glu Leu Tyr Leu Ala Lys Ala Phe His Lys 
325 330 335 

Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala Ala Ser 
340 345 350 

Gly Met He Ala He : Ser Arg Met Ala Val Leu Tyr Pro Gin Val- He 
355 360 365 

Val Asp His Pro Phe Phe : Phe Leu Val Arg Asn' Arg Arg Thr Gly Thr 
370 # 375 380 , 

Val Leu Phe Met Gly Arg Val- Met His Pro Glu Ala" Met Asn Thr Ser 
385 . 390 395 " 400 

Gly His Asp- Phe Glu Glu Leu 
405 

f ' - ■- \- • ^ • . - v 

(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE ''CBASACT^StlCS: : ' : - : — - 'ItM 

(A) LENGTH: 402 amino acids - 

(B) TYPE: amino acid 

; ;(C) "STRANDEDNESS: single j - ; " ' v.C 

: (D) TOPOLOGY: linear- 



(ii) 'MOLECULE TYPE:" protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 
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Met Arg Met Ser Pro Val Phe Ala Cys Leu Ala Leu Gly Leu Ala Leu 

!•..•£ -r<r erf a..,-, Y :t- :-.c v 10 -^- r c ;, * - 

lie Phe Gly Glu Gly Ser Ala Ser Tyr Gin Pro Gin Ser Ala Ala Ala 

.... -:?Or-.T eii v':c :o lj*Kit . =. ■- .: , 30 •-. 

Ser Leu Ala Thr Asp' Phe Gly Val Lys Val Phe Gin Gin Val Vai' Arg 

=• - 35 •■■ t_.: _-st. .^sm 1°s:'.: - ... •. v: 4S . .. : 

Ala Ser Lys Asp Arg Asn Val Val Phe Ser Pro Tyr Gly Val Ala Ser 

ct'l SO, j . •,• rje r ct* 5 -::.;,'. •.• -. • r uf §0 - ; •, 

Val Leu Ala Met Leu Gin Leu Thr Thr Gly Gly Glu Thr Arg Gin Gin 

65 - - . --70 • - ,75 P 80 

He Gin GluAla Met Gin Phe Lys lie Glu Glu Lys Gly Met Ala Pro 
Ala Phe His Arg Leu Tyr Lys Glu Leu Met Gly Pro Trp Asn Lys Asp 

o. : . e ■ : 

Glu He Ser Thr Ala Asp Ala He Phe Val Gin Arg Asp Leu Glu Leu 

2 v, . ..: U5 4 , ^ , . : ..-120^ ; - .\ ,125 . . . .. 

r: i; . i; ; -~ 

Val His Gly Phe Met Pro Asn Phe Phe Arg Leu Phe Arg Thr Thr Val 

Lys Gin Val Asp Phe Ser Glu Val Glu Arg Ala Arg Phe He Val Asn 

fl4S,,, -10 ,• -fW;; e/i" X :^5 i - . , ,.160 

Asp Trp Val Lys Arg His Thr Lys Gly Met He Ser Asp Leu Leu Gly 

r -A :.4, 6 ^ . 7 „ ■ .* . s r ,17Q,.. 7 ,c . <. , : ...175 

Glu Gly Ala Val^ Asp Gin Leu Thr Arg' Leu Val Leu Val Asn Ala Leu 

•nsr. — IT u3^%.U. \ : \ . * . 18S ";\ -v 190 ;:. 

Tyr Phe Asn Gly Gin Trp Lys Met Pro Phe Pro Glu Ser Asn Thr' His 
195 200 ^ - ^205, , j . 

His Arg Leu Phe His Lys Ser Asp Gly Ser Thr' lie Ser Val Pro Met 

210 215 - 220 . r 



Met Ala Gin Thr Asn Lys Phe Asn Tyr Thr Glu Phe. Thr. Thr Pro Asp 
225. 230 "V 235 t '\.L-\'.~ '/ 240 

Gly Arg Tyr Tyr Asp He Leu Glu Leu Pro Tyr His- Gly Asn. Thr Leu 
. 245 250 » ' v • ; 255 

Ser Met Leu He Ala Ala Pro Tyr Glu Lys ; .Glu Val . Pro Leu Ser Ala 
260 265 270 

Leu Thr Ser lie Leu Asp Ala Glu Leu He Ser Gin Trp Lys Gly Asn 
275 280 285 

Met Thr Arg Leu Thr Arg Leu Leu Val Leu Pro Lys Phe Ser Leu Glu 
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290 295 300 

Thr Glu He Asp Leu Arg Arg : Pro Leu Glu Asn Leu : Gly Met Thr Asp 
305 310 315 320 

Met Phe Arg Pro Ser Gin Ala Asp : Phe Ser Ser Phe Ser- Asp Gin Glu 
325 330 " 335 

. : v: r.r.c r c -■ 

Phe Leu Tyr Val * : Ser Gin Ala Leu Gin Lys Val Lys He Glu Val Asn 

: Glu Ser Gly Thr Leu 'Ala Ser Ser Ser Thr -Ala Leu Val Val Ser Ala 
355 ^ 360 365 • - 

Arg Met Ala Pro Glu Glu lie He Met Asp Arg -Pro Phe Leu Phe Val 
370 375 380 

4 . :\i s .... . - j:* ; .;* : 

Val Arg His Asn Pro Thr Gly Thr Val Leu Phe Met Gly Gin Val Met 
385 390 395 400 

Glu Pro 

(2) INFORMATION FOR SEQ ID NO:5: • 

''• U) : ' a - SEQoi^ : '" /s * ■ " " ^ " ; s '-- v 

(A) LENGTH: 397 amino acids 

(B) TYPE: amino acid 

" ' ;(C) : STRANDEDNESS:' : single -- aK - '- v " ;: ; ? ; ' ,: ~ ' 
* ; (D) TOPOLOGY : linear = ; - 

• (ii)^MOLECULE TYPE: '* protein" ' * : : ~ xT "r* " - ;,:v - ::r • :; : 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Met Asn Trp His Phe Pro Phe Phe lie Leu Thr Thr Val Thr : hen Ser 

1 5 10 15 

■ ... * .*. an : 7 s^". : • <* " - 3 .-- ' . * * ?\ ' 

" Ser Val Tyr Ser Gin Leu Asn Ser Leu Ser Leu Glu Glu Leu Gly Ser 
.20 25 30 

Asp : Thr Gly lie Gin Val Phe Asn Gin He Ile : Lys Ser Gin Pro His 
35 40 45 

Glu^ Asn' Val Val He Ser Pro His Gly He Ala Ser : He Leu Gly Met 
50 55 60 

Leu Gin Leu "Gly Ala Asp Gly Arg^Thr Lys Lys Gin Leu Ser Thr Val 
65 70 75 ; 80 

Met Arg Tyr Asn Val Asn Gly Val Gly Lys Val Leu Lys Lys lie Asn 
85 90 95 
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C C ,r * c *c .7 C J - ~ 

Lys Ala He Val Ser Lys Lys Asn Lys Asp He Val Thr Vai Ala Asn 

- ; • . ' 2 ' Z ' ci c 

~Ala Val Phe Val Arg Asn Gly Phe Lys Vai Glu Val Pro. Phe Ala Ala 

. .. ..-115, s .r ~,, 2 roC cn? 12 9A . - 3 - 125 \ W-' 

Arg Asn Lys Glu Val Phe Gin Cys Glu Val Gin Ser Val Asn Phe Gin 

• 130 . r . -> r.- -,-rl3S-, ■ . . ^ .140 . , ; ' 

• - 5J : 

Asp Pro Ala Ser Ala Cys Asp Ala He Asn Phe Trp Val Lys Asn Glu 

145 ... r I. u : ^rlSfl-j if| v - t > . 4 ;.155 .r^ v. 160 

Thr Arg Gly Met He Asp Asn Leu Leu Ser Pro Asn Leu He Asp Ser 

. ,.£65.- y £ _ : &Z'2-l*u •:. :5 ... 175 '. 

• r j :* r £ 

Ala Leu Thr Lys Leu Val Leu Val Asn Ala Val Tyr Phe Lys Gly Leu 

,;i.O '.t^^Pr ■'. J / r-i?- 85 . s ^r. *c; 190 ; %v 

Trp Lys Ser Arg Phe Gin Pro Glu Asn Thr Lys Lys Arg Thr Phe Val 
195 200 205 , . t 

Ala Gly Asp Gly Lys Ser Tyr Gin Val Pro Met Leu Ala Gin Leu Ser 
210 215 • - 220 r . - v --. , 

Val Phe Arg Ser Gly Ser Thr Lys Thr^ Pro^ Asn; Gly- Leu £rp ; Tyr Asn 

MS 230 r.ir.H* 23 *'f 7 ^ IS " ". ' "240 

is fi ? ' *• *T ,H' 

Phe He Glu Leu Pro Tyr His Gly Glu ;; Ser lie Ser-' Met-" Leu He Ala 

245 ' *'25p*T *ri: _ ; 255 

Leu Pro Thr Glu Ser . Ser Thr Pro Leu. Ser Ala lie ale Pro His .lie 
260 265 " 270 

•Ser Thr Lys Thr He Asn Ser Trp Met Asn Thr Met Val Pro Lys Arg 
275 280 285 

• : . ; r,\ z: .-j v r .< . 

Met Gin Leu Val Leu Pro Lys Phe Thr Ala Leu Ala Gin Thr Asp Leu 

_290 r . - - v v .295 . r; -c; 300 . . H! 

• 3i " ** : a 

Lys Glu Pro Leu Lys Ala Leu Gly He Thr Glu Met Phe Glu Pro Ser 

•jJOS, ; , ( . ^ 0 ^piO. . , ^ jJJL* r - : V^320 

Lys Ala Asn Phe Ala Lys He Thr Arg Ser Glu Ser Leu His Val Ser 

• z-. ^ r 3 ? 5 ^- \l ;:. 7 -.ir ; ri 33 *. *.\ • 

His He Leu Gin Lys Ala Lys He Glu Val Ser Glu Asp Gly Thr Lys 
^ v 340. 1;: s _ . ,. 345,-.- _ r ^ -350 : . ^ 

Ala Ala Val Val Thr Thr Ala He Leu lie Ala Arg Ser Ser Pro Pro 

. ... .355,., „ -v • - ..Wa-^ f m • . * ,365. 



Trp Phe lie Val Asp Arg Pro Phe Leu Phe Cys lie Arg His Asn Pro 

370 ..: .: _ s _ ; .,375 , v/a . r , .380. . ... .. 
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Thr Gly Ala He Leu Phe Leu Gly Gin Val Asn Lys Pro - 
385 390 p 395 



(2) INFORMATION FOR *3EQ ID NO: Si 



~{i)- SEQUENCE CHARACTERISTICS: ^* : 

(A) LENGTH: 4% 5 amino acids > 

(B) TYPE: amino acid 

: - ' " (C) STRANDEDNESS : r single " ■* * LCjS ' - 
: - (d) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein-' 



C f ■ iC _ C 

(xi) SEQUENCE. DESCRIPTION: SEQ ID NO:€: 

Met Tyr Ser Pro Gly Ala Gly Ser Gly : Ala Ala Gly Glu Arg Lys Leu 

1 / 5 ( \ _ 10^ ? 15 

: Cys Leu Leu Ser Lei Leu Leu He Gly Ala Leu Gly Cys Ala He Cys 
20 25 30 



7 - T 



His 'Gly Asn Pro Val Asp -Asp lie Cys lie Ala^Lys Pro Arg Asp He 
35 40 45 

Pro Val"* Asn Pro Leu Cys lie '' Tyr Arg Ser Pro Gly* Lys Lys Ala Thr 
50 55 ■ f° 

Glu Glu Asp " Gly Ser Glu Gin Lys - Val Pro Glu Ala Thr- Asn Arg Arg 
65 70 75 80 

Val Trp Glu LeiiSer Lys Ala Asn Ser Arg Phe Ala Thr Ash &he Tyr 
85 90 95 

Gin His Leu Ala Asp Ser Lys Asn Asp Asn 1 Asp Asn He Phe Leaser 
100' 105 ^ HO 

Prd Leu Ser He Ser Thr Ala Phe Ala Met Thi 'Lys Leu Gly Ala Cys 
115 120 _ 125 

Asn Asp Thr Leu Lys Gin Leu 'Met Glu Val Phe Lys Phe Asp Thr He 

130 135 140 

■ ' v. ; ^ . . ' ' . . . y r a*:. ./ 7 

Ser Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn 
145 150 155 160 

Cys Arg Leu Tyr 'Arg Lys Ala Asn Lys : Ser Ser Asp Leu Val -Ser Ala 
165 170 175 

Asn Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Ser Tyr Gin 
180 185 190 

Asp Val Ser. Glu Val Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe 
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l?5r . T&A >j- -;^qO c .. f . : c,- 7 - -, 20.5 ^ . 

jtc : « c - •• 

Lys Glu Asn Pro Glu Gin Ser Arg Val Thr He Asn Asn Trp Val Ala 

210 215 ■ . M _ 220 _ - 

Asn Lys Thr Glu Gly Arg He Lys -Val-r He- Pro Gin Gly ; Ala He 

225 230 6 ... 'I ..1""'. 235 ^ t - ' j£ 240 

Asn Glu Leu Thr Ala Leu Val Leu Val. Asn Thr,; -He .Tyr Phe Lys Gly 
245 25a . ; :; ^ / 255 

Leu Trp Lys Ser Lys Phe Ser Pro Glu , Asn- Thr Arg- Lys Glu Prck Itfie 
260 265*' 270* 

Tyr Lys Val Asp Gly Gin Ser Cys Pro Val Pro Met Met Tyr Gin Glu 
275 280 285 

Gly Lys Phe Lys Tyr .Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu 
29.0 a . r . , 1.295 v; . 300 - . f r 

Leu Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys 

305 . .%.310r A , : i v . . : Vfc r 320 

Pro Glu Lys Ser Leu Ala Lys Val Glu Gin Glu Leu Thr Pro Glu Leu 

- : c I i..J2S , • ?:v ^330,- r . v : , - -335..' 

Leu Gin Glu Trp Leu Asp Glu Leu Ser Glu Thr Met Leu Val Val His 

Met Pro Arg Phe Arg Thr Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu 

; £ r-35£;i bJK.'j!^ r?I ?*P ci .r ..s ; ;365 : ~ 

* c ::■ 

Gin Asp Met Gly Leu He Asp Leu Phe Ser Pro Glu Lys Ser Gin Leu 

• ;yT *:i$7Q a ':.: J T eci* .-375., ^ . £ .;. 3 ;, , v .: -.380, v ^ . r - 

rfi t-v £3 

Pro Gly He Val Ala Gly Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala 

;*3Ml J " kA aa.390, , . \. , 395 r £ . lv ' - IE d 00 

j: ■ • ■-?: : . 

Phe His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala 

av- a j : y : 405 410 s? „ r - 41 |-^ 

Ala Ser Thr Ser Val Val He Thr Gly Arg Ser Leu Asn Pro Asn Arg 

sri: -:r v.A . 5 .r420 . ;/ «v r 425,, - ■ >- : .; 430 : u - ; ,; 

Val Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Leu He Arg Glu Val 

- * c ,435 , r - ' 440 , ^, 44 % A ;: - 

x 

Ala Leu Asn Thr lie He Phe Met Gly Arg Val Ala Asn Pro Cys Val 

- . -450 ' ,;. ?tJ: r. \, "455 ; £ „• TVi r 4 ? a r..:' -r v ; 

Asn 

465 - u 'j t ^ r-rr j ? >: 

(2) INFORMATION FOR SEQ ID NO: 7: 
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(i) SEQUENCE CHARACTERISTICS: ■** • I '^ rc = ":'~ : - T '.-- t - 

(A) LENGTH: 353 base pairs * - S*:^ 7 ": 

(B) TYPE: nucleic acid s-L--.:. *- ■ C«S\Jar:^;: 2 

(C) STRANDEDNESS : single i^si: .-?/.." 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

•ft' - - -f . . . - _ «w i . .... , ,^ „ / 

GGAAGTTCCT CTTGCTACTC TGGAGCCATT AGTCAAAGCA CAGCTGGTTG AAGAATGGGC 
AAACTCTGTG AAGAAGCAAA AAGTAGAAGT ATACCTGCCC AGGTTCACAd TGGAACAGGA 
AATTGATTTA AAAGATGTTT TGAAGGCTCT TGGAATAACT GAAATTTTCA TCAAAGATGC 
AAATTTGACA GGCCTCTCTG ATAATAAGGA GATTTTTCTT TCCAAAGCAA TTCACAAGTC 
CTTCCTAGAG GTTAAATGAA GGAAGGCTCC AGAAGCTGCT GCTGGTCTTC AGGAATGATT 
TGCAATTAGT AGGGTTGGCT GTCTGTATCC CTCAAGGTTA TTGTCGGCCA TCC 
(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 352 base pairs : Z * ;/ X r : :: _ ' 

(B) TYPE: nucleic acid '-~*s-z. : r;r 0 ; «=.i - 

(C) STRANDEDNESS: single > : tr,> 

(D) TOPOLOGY: linear" 5?7Tr2^::^7f OJ 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
AGACAGGAAG TTCCTCTTGC TACTCTGGAG CCATTAGTCA AAGCACAGCT GGTTGAAGAN 
TGGGCAAACT CTGTNAAGAA GCAAAAAGTA GAAGTATACC* TGCCCAGGTT CACAGTGGAA 
CAGGAAATTN ATTTAAAAGA TGTTTTGAAG GCTCTTGGAA TAACTGAAAT TTTCATCAAA 
GATGCAAATT TGACAGGCCT CTCTGATAAT AAGGAGATTT TOSTTTCCAA AGGAATTCAC 
AAGTCCTTCC TAGAGGTTAA TGNAGGAGGC TCCAGAAGCT GCTGCTGTCT CAGGGATGAT 
TTGCAATTTA NGTAGGNTGG GCTGTGCTGG TATCCNCAAG GTTATTTTTC GG 
(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 399 base pairs 

(B) TYPE: nucleic acid £ — - •/ 

(C) STRANDEDNESS: single :~ > : 

(D) TOPOLOGY: linear ^; r 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

• c ?s: -': : 

GGAAGTTCCT CTTGCTACTC TGGAGCCATT AGTCAAAGCA CAGCTGGTTG AAGAATGGGC 60 

y 1 1 A. .\ z" "1*1 . T Ji^f.Z A~t)3. '/. ,*1 T 7. -.' vj%.k. . » . . .Ti t j> . w 

AAACTCTGTG AAGAAGCAAA AAGTAGAAGT ATACCTGCCC AGGTTCACAG TGGAACAGGA 120 

AATTGATTTA AAAGATGTTT TGAAGGCTCT TGGAATAACT GAAATTTTCA TCAAAGATGC 180 

AAATTTGACA GGCCTCTCTG ATAATAAGGA GATTTTTCTT TCCAAAGCAA TTCACAAGTC 240 

CTTCCTAGAG GTTAATGAAG AAGGCTCAGA AGCTGCTGCT TGTCTCAGGA ATGATTGCAA 300 

TTAGTAGGAT GGCTGTGCTG TATCCTCAAG GTTATTGTCG ACCATCCATT TTTCCTTTCT 360 

TATCAGAACC AGGGGACCTG GTACAATTCT ATTCATGGG 399 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: £ --.r^ -s^CK rSKKJ ' ; ' : 

(A) LENGTH: 30 base pairs i^:*.s -..•.'■•. f :v 1:7*? (SI; 

(B) TYPE: nucleic acid i*.»r V . . ■ ; : ;_\ ; ;b 

(C) STRANDEDNESS: single : , : .r,. ; ; .yvj,.i \O r t : 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
GAGCATGGAT CCGCCACTTT CCCTGAGGAA 30 



...rvuvr- 1. 



(2) INFORMATION FOR SEQ ID NO: 11: 

.. .. ... , • • ■ , - - - - * — 

(i) SEQUENCE CHARACTERISTICS: 
W - W LENGTH: : 33 base • pairs : . - ' ; -. : ^ - - 

.(B) TYPE: nucleic acid 
: : \€'Hty o&TRANp^NEpSj single ^.v.:c 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NOtlT 
GCACATGGAT CCTTAAAGTT CTTCGAAATC ATG : u ' 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid - " — 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



- c - J - , 

• . t 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: I?! : 
GAGCATGGAT CCGCCATCAT GGCTTTCCTT GGACTC ' r ' 
(2) INFORMATION FOR SEQ ID NO: 13: " 7 * 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: *~ 
GAGCATTCTA GAGTTGCAAA CATAATGTGC 

- z s 

(2) INFORMATION FOR SEQ ID NO: 14: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
GAGCATGGAT CCGCCATCAT GGCTTTCCTT GGACTC 
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(2) INFORMATION FOR SEQ ID NO; 1.5,: q- 

(i) SEQUENCE CHARACTERISTICS : r: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ~TD NO : '15 ? ' 



GCACATGGAT CCAAGTTCTT CGAAATCATG 30 
(2) INFORMATION FOR SEQ ID NO.:J.6: - : r ^ .. KX :^" ' 1C . vi\ = j: • : 



(i) SEQUENCE CHARACTERISTICS;^ --j-.TT: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



.5 . .i »' -~ 



(ii) MOLECULE TYPE: DNA (genomic)"" t.f, , ^ .r.. v:? .-. ,^7 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l6: 
GAGCATGGAT CCGCCATCAT GGCTTTCCTT GGACTC 36 



(2) INFORMATION FOR SEQ ID NO:-17: 

( i ) SEQUENCE., CHARACTERISTICS : 

(A) LENGTH: 3 0 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 17 : 
GAGCATTCTA GAGTTGCAAA CATAATGTGC 30 
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What Is Claimed Ts. : ^'-* : .x.::^: •«•*• 

1 . An isolated nucleic acid molecule comprising 1 a polynucleotide 
having" a nucleotide sequence at least 95%' identicaTio£ 'sequence selected from 
5 the group consisting oft " : ' ' *:*o |>i':\f . ?X5 

(a) a nucleotide sequence encodirigthe'BAlT polypeptide " 
having the^compiete amino acid sequence in Figure f (5E\2 1D 7 N0:2); 

■c r; r ^ a nucleotide sequence encddm * 

polypeptide having the amino acid sequence appositions 194 10% Figure 1 4 
10 (SEQK)NO:2)-/ c ^ , — •< «^ 

\ r "(c) a nucleotide sequence encoding the'BATT polypeptide £ 
having the complete amino acid sequence encoded by the cDNA clone contained 
in ATCC Deposit 4 No:97722; ">* - - r \ * T ' 
l ' : - : (d) '" : i a nucleotide sequence encoding the mature 1 B AIT 

15 polypeptide having the amino acid sequence encoded by the cDNA clone : > " :> 

contained in ATCG Deposit No. £7722;*ah'd 1 v x - n; ' : 

(e) a nucleotide sequence complementary to any of the ' r 
nucleotide sequences in (a), (b), (c) or (d). 

20 ,] 2. L TrtieniicI^ 

has the complete nucleotide sequence in Figure 1 (SEQ ID NO:!)! r * 1 : V $ : ' . 

- v "^ l 3. J The iiu&eic acid mole^ 

-hasrthe nucleotide sequence in Figure* 1 (SEQ ID NO: l)enCo<Mg : the'BA^ r - : 
25 , polypeptide Having the complete amino acid sequence Tn Figure I ; (SEQ ID T > 

NO:2). * : ; ^ ^ 

J - • 4, : ' The nucleic acid moleculetif blaim f wherein said polynucleotide 
has the nucleotideiequence in Figure 1 (SEQ ID NO: l)ehcodbg the mature-- 
30 BAir polypeptide having the amino acid sequence in Figure 1 (SEQ tt) f NO:2). 




suBsVrhitE sheet (ruuesb) 



16484 



.3«5 

5 . An isolated nucleic acid molecule comprising a polynucleotide 
having a nucleotide sequence at least 95% identical to a sequence selected from 
the group L opottsdag'gg r£: , 0:} .^ r< • , c : ? ; SJ - : x \ 

n~i ' ;( a ): a n^i^ti^^qu^c^ enpoding a polypeptide having thiamin© 
acid sequence consisting of residues n-410 of SEQ ID NQ:2 ?; where n : is an >ri . 
integer in the raqge L o£2d$j ;C rn *. t0r: . . v . - j;. ;^ 3 £ V 

(b) . ■■ y, a^udeoticfe : ^uenjce encqding a polypeptide having .the amino 
acid sequence cppsistipg of tosi^ss, 1 -mj gf SEQ ID NO:2, where n is an 

integer in the;imgrof:33i-4W;:; rahirs L i r jn ^--j oi 

(c) a nucleotide sequence encoding a polypeptide having the amino 
acid sequence consisting of-iesifiues^rm pf JSEQ ID NO:2, where n is an 

f integer in the range o£2*49M£m is an integer in>^ range, of 381-409; 

(d) a nucleotide sequence encoding a pdyp^ptide : consisting of a 
portion of the«complete B ATT amino acid sequence encoded by the cDNA clone 
containedrin ATCCDeposit 97722-wherein said portion excludes up tQ^8 v : - . 
amino acids from the amino teiminu^md up 40,30 amino fidds^ffp^ ^ 
terminus .of sajd ^ompletf amino^acidj^uence. ,, ^ >: £ . < t ; 

6 . The nucleic acid molecule of claim 1 wherein said polynucleotide 
; ;hg§ the^com^lete nucleotidejseq^qe of the cDNA clone^contamed in ATCC 

[ .Deposit No. 977?2} '-r^j ; rjL „ 3 ,.\ son^pw s;\\.*b<- i ;lct- n , 

io.ib.-j7k icn .vlSW!! lc M9 acid molecule of claim 1 wbereiasaid polynucleotide 
has thepuclep^ 

aming acid sequenceencoded by .the cDNA clone contained in ATCC Deposjt^ 
No. 97722. 

• _ . ^ 

: *f . .j j. 8, n The nucleic aqd molecule : pf claim 1 wherein,said polynucleotide 
has^feejaucleotide sequence encoding the mature BAIT polypeptide having; the , 
amipo acid sequence encoded by the. cDCNA clone contained in, ATT.CC Deposit r . 
No. 97722.' 

9 . An isolated nucleic acid molecule comprising a polynucleotide 
which hybridizes under stringent hybridization conditions to a polynucleotide 
having a nucleotide sequence identical to a nucleotide sequence in (a), (b), (c), 
(d) or (e) of claim 1 wherein said polynucleotide which hybridizes does not 
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hybridize under stringent hybridization coiicUU^ toV^lyniiideotide having a 

nucleotide sequence consisting of only-A residues orofbniy T re'sidiies. - 

-t _ - J ;/tv. ::Lr.jr;u* ") 

10. An isolated nucleic -acid molecule domprising a polynucleotide ' - 
Which encodes the amino acid sequence -of ah^epiiope-bearing portion of a BAIT 
polypeptide having an ainino acid sequence in (a)r(b)r(c) or (d) of claim- !. ii? 

■' W ; - The isolated nucleic add : nx>lecftle of eiaim 10, Which encodes an 
epitope-bearing portion of a BAIT polypeptide selected-frdm the group- J 
consisting of: a polypeptide comprising amino acid residues from about Val 155 
to about Ala 175 (SEQ ID NO:2)f a polypeptide comprising amino acid residues 
from about Phe 186 to about Pro 215 (SEQ ID NO:2); a polypeptide 'comprising 
amino acid residues from about Tyr 225 to about De 239 (SEQ ID NO:2); a 
polypeptide comprising amino acid ? residues from 1 abbut Leu 243 to about Leu 
255 (SEQ ID NO:2); a polypeptide comprising amino acid residues from about 
Arg 380 to about Gly 386 (SEQ ID NO:2); : and a polypeptide comprising amino 
acid residues from about Met 395 to -about lieu 410-'(SEQ 10^0:2}.'^ T — ' 

;• y 12."* --Azriethodfor making a recon^ 
ah isolated nucleic acid molecule of: claim i into a-veetor. r * 3tv; ^ u ? ; - " : 

[ - ■ : 13. -'- A recombinant ^ 

14. A method of makings recombinant host cell comprising. ' ^° " : - £ " 
introducing the recombinant vector of claim 13 into a host cell; x ' rn r •■ a 

15. A recombinant host cell produced by the method 6f claim- 14. 

16. A recombinant method for producing a BAIT polypeptide, 
comprising culturing the recombinant host cell of claim 15 under'conditions 
such that said polypeptide is expressed and-recovering said polypeptide. 
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b jlT.- 5 r*Anis^ 

least 95% s idendc4it^;§egugncg gelp oted ffom the group consisting of: - . r : , 
(a) the amino acid sequence of the BAIT polypeptide having 
the complete aijadno acidj sequence in Figure 1 (SEQ ID NO:2); c * 
- ,f -j r . j. . {b\ ^.^n^acid sequence^of-the mature JJATkpQlypeptide 
having the antino acjd seg^nqe^atixwitionsjlSf^lO in Figure 1 (SEQID NCh2); 

(c) the amino acid sequence of the BAIT polypeptide having 
the complete anpdno acids^uen^§nco(^d by the cDN^elone qontained in 
ATCC Deposit 1^0^7722; :' lKl ^ - ^™ " r > < ^ 

(4) v ,; tljp amino acid sequence of the>mature BAJT polypeptide . 
having the amino acid sfeguerice eiipoded,by : the cDNAylone contained iij ATCG 
Depqsit Np^97722y and ; q X ? : " L.' vV & 

' (e) the amino ^cid sequence of ^ gpitpp^bearing portion of . 
any one of thej polypeptides ;of (a), (bX(c),or(d). : , ^ n i;^ j ,v 

•£ aicn. 'fiLi-- h: '.:r.. r. I* *:c„ ' ^r^G >;'\L:'*, ? / Jt ~ J V 
^ n 18,. ; - rjAn isolated gplypeptide comprising an epitope-bearing portion of 
the BAIT protein, wherein said portion is selected from tiae g^wppoi^isting of; 
a polypeptide comprising amino acid residues from about Val 155 to about Ala 
175j(£EQ n?;Np;2i;a pqlyp^dejcomp^ing amyio ,rcid Testes from about 
Phe 186 to about Pro 215 c (SEQjip Np^i a pqlyp^ti^cqmprising amino acid, 
residues from about Tyr 225 to about lie 239 (SEQ ID N0:2); a polypeptide 
comprisipg ; amino, acid residues from about Leu 2,43 to about Leu 255 j(SEQ ID 
N0:2); a polypeptide comprising amino acid residues from about Arg 380 to 
about Gly 386 (SEQ jp NO:2); and a polypeptide comprising amino acid 
residues from aboutMet 395 to about Leu 41J3 (SEQ P NO-2^, : cr ?: 

. - j -15. : -An isolated ^^ antibpdytl^bmds specifically to a BAIT 
polypeptide of claim 17. 

; 20. A pharmaceutical cornposition.comprising a polypeptide of claim, . 
17 and a pharmaceutical^ acceptable carrier. - . / - - / i \: 
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